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INTRODUCTION 


such as climate, weather, humidity, temperature; also such 
conditions as nutrition, fatigue, etc, 

(d) The psychology of everyday activities, such as reading, 
writing, speaking, singing, playing games or musical instru¬ 
ments, sports, and the like. 

In reply to several inquiries the editors wish to state that 
those mental tests which aim to deal with purely educational 
problems or abnormal minds do not as a rule fall within the 
scope of the Jouunal. 

Each issue of the Journal will contain about one hundred 
pages; the subscription price will be $^ 1,00 per annum, or 
per copy. Payments of subscription, advertisements, 
reprints, etc., should be remitted to Miss Florence Chandler, 
Publisher, Clark University, Worcester, Mass. 

Tlie Journal is privately riiianccd by the editors; and until 
it becomes solf-aupportlng they request that co-opevating edi¬ 
tors and contributors shall accept and support the following 
terms: 

Contributors will be expected to pay the costs of cuts, and 
the excess cost involved in the setting of tabular matter. If 
contributors re-write tlieir contributions when proof-sheets 
arc submitted to them, they will be expected to pay the print¬ 
er's bill for re-setting, the editors agreeing to pay costs 
amounting to five per cent, of the original cost of composition. 
Three copies of the Journal will be furnished to each con¬ 
tributor; reprints will be supplied at cost. As soon as the 
Journal becomes self-swpiwrting, or as soon as the present 
excessive prices of paper and printing abate, the above tevius 
will be made more liberal. 

To Co-operaliug Editors. It is hoped that every co-oper¬ 
ating editor will contribute reviews or summaries of books 
and articles; they will receive free copies of the Journal, at 
least during the first year. 

To Contributors of Original rirficlcs. Since the Journal 
aims primarily to cover the field of practical applications of 
psychology, the editors suggest that articles should not exceed 
ten printed pages (about forty-live hundred words) ; the ex¬ 
treme limit is twenty pages. It is suggested that technical 
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descriptions of apparatus and methods be avoided, that tables 
and cuts be used sparingly, and that emphasis be laid upon 
clear and accurate statement o£ results, together with their 
practical applications. 

To Publishers, The editors request that books and mono¬ 
graphs dealing with topics which lie within the field of the 
Journal be sent for review. Such books sent us will be at 
least mentioned by title, and the more important of them will 
receive extended reviews. Copies of the Journal, or clip¬ 
pings containing reviews or notices, will be forwarded to 
publishers fj’ojn whom books have been received. 

To Reviewers of Books. The editors suggest that review¬ 
ers should adopt the following procedure: First present a 
brief, concise and sympathetic epitome of the essential content 
of the book tinder review, employing the author's language 
so far as possible, and stating his chief conclusions with the 
greatest fidelity possible; then in a second paragraph the 
reviewer may add his own comment or criticism. The type 
of alleged review which consists in a series of running com¬ 
ments upon the general topic in question, without any sys¬ 
tematic endeavor to present the author's position, will not be 
welcomed by the Journal, 

A limited number of exchanges with other journals in allied 
departments will be accepted; and the list of exchanges will 
be revised from time to time. 

Communications and Mss. may be sent to any one of the 
three editors; reviews, summaries, notices, books and articles 
for review should be addj:essed to Dr. L. jR. Geissler, Clark 
University, Worcester, Mass. 




FOREWORD 


The past few years have witnessed an unprecedented 
interest in the extension of. the application of psy¬ 
chology to various fields of human activity. Teachers and 
administrators of educational affairs were among the first to 
realize that the findings of the psychologist may be of value 
in the solving of practical problems; and the voluminous and 
growing literature of educational psychology testifies to a 
widespread belief that psychology is a valuable asset to the 
educator. Within the pa§t decade one finds increasing evi¬ 
dence, ill various quarters, of an equally widespread but more 
recent conviction that a knowledge of psychology is no less 
serviceable in the practice of medicine, in the administration 
of justice, and in various other pursuits. And attempts are 
now being made to apply the principles of psychology to the 
solving of problems in such Widely divergent disciplines as 
history, religion, sociology, art, politics, and language. 

But perhaps the most strikingly original endeavor to utilize 
the methods and the results of psycliological investigation has 
been in the realm of business. This movement began with 
the psydiology of advertising,—^where at a relatively early 
date investigators attacked the analytic problem of deter¬ 
mining what psychological factors arc concerned in the ' ap¬ 
peal of the advertisement,* and the practical problem of util¬ 
izing and controlling these factors more judiciously and ef¬ 
fectively,—but it soon spread to the adjacent field of sales¬ 
manship. The endeavor to discover what mental qualities 
contribute to success in salesmanship has gradually led to 
an attempt to analyze mental equipment into fundamental 
qualities or traits, and to discover the significance of each 
of these qualities as factors in determining successful achieve¬ 
ment. Thence the attention of the applied psychologist turned 
to the more comprehensive and fundamental problem of voca¬ 
tional selection,—the question, namely, of making a detailed 
inventory of the equipment of mental qualities possessed by 
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a given individual, of discovering what qualities are essential 
to successful acliieveiTient in a given vocation, and thus of 
directing the individual to the vocational niche which he is 
best fitted to fill. 

The growing impetus of tliis movMirent may be observed 
in various quarters i and the workers in this field are clamor¬ 
ing for more effective methods of diagnosing character and 
intellectual equipment. These clamors are either wholly un¬ 
heeded by the psychologist, or are but partially and inade¬ 
quately satislied. Yet the problem which is here concerned 
is one -which must appeal to the interest of every psychologist 
who besides being a ‘ pure scientist ’ also cherishes the hope 
that in addition to throwing light upon the theoretical prob- 
Icms of his science, his findings may also contribute their 
quota to the sum-total of human happiness; a.nd it must 
appeal to every human being who is interested in increasing 
human efficiency and human happiness by the more direct 
method of decreasing the number of cases where a square 
peg is condemned to a life of fruitless endeavor to fit itself 
comfortably into a round hole. The problem, therefore, is 
one which touches the psychologist not only as a scientist but 
in his relations to his fcUowraen and to the practical concerns 
of life; and it is equally of interest to various groups of non- 
psychologlcal workers,—erupVayets of skilled labor, employees, 
sociologists, criminologists, moralists, legislators, administra¬ 
tors of justice and many others. The problem is so far- 
reaching that one finds it difficult to determine whether the 
burden of its significance attaches to its psychological, its 
economic, or its social aspects. The psychologist finds that 
the old distinction between pure and applied science is already 
obscured iti his domain; and he is beginning to realize that 
applied psychology can no longer be relegated to a distinctly 
inferior plane. 

There already exist a number of journals and a number of 
associations which have been established to serve the interests 
of psychology, But none of the existing journals devote 
themselves to the task of gathering together the results of 
workers in the various fields of applied psychology, or of 



FOREWORD 


7 


bringing these results into relation with pure psychology. 
And while the programs of the psychological conventions are 
largely occupied with the discussion of practical problems, 
the reports of these discussions appear only in the technical 
journals and scarcely ever reach those laymen who are most 
interested in these questions. 

In view of all of these circumstances the undersigned have 
decided, not without hesitation, to launch a Journal of Ap¬ 
plied Psychology,—their hesitation being of financial origin 
because they have no pecuniary resources in hand or in pros¬ 
pect, excepting their own. They hope that the Journal of 
Applied Psychology (a) may bring together the now widely 
scattered data in this and other countries; (b) may gather 
from the various industries and from other practical fields 
data which shall be of real value for pure psychology; (c) 
may indicate new applications of psychology to the arts and 
to the occupations of human life, to which psychologists have 
hitherto made but little contribution. 

G. Stanley Hall. 

John Wallace Baird. 

L. R. Geissler. 





PRACTICAL RELATIONS BETWEEN PSYCHOLOGY 
AND THE WAR' 


G. Stanley Hall 


Rash as it may seem to draw any lesson as yet from the 
present war, in which the great Nordic race which embraces the 
dominant elements in all the belligerent nations is committing 
suicide, the following points, which can be only hinted at in 
my twenty minutes, seem to me worthy of consideration here. 

Mr. Hafner, through whom most of us receive our foreign 
periodicals, writes, “ About one thousand French and German 
scientific publications have suspended as a result of the war, 
and about half of those that remain have been issued less 
frequently or in reduced size." They have also suffered in 
quality because, so many collaborators doing the best work 
h^ve been sent to the front, and many of them wounded or 
killed. About all the research being hoAV carried on is in the 
medical field and in hospitals. Since April last practically all 
continental publications have been kept out of this country. 
This affects not only our Journal clubs but cuts us off from 
the stimulus of European thought, so that we are now the 
only great country in the world where research can go on 
as before. 

Last month I asked and obtained the responses of repre¬ 
sentative authorities of all the twenty-four universities in the 
American Association concerning this situation. The re¬ 
sponses were Very diverse, One prominent university presi¬ 
dent amplified the view that it was high time and would do 
good for America to be weaned from its European alma 
mater, Another held that the cessation of importation of 
intellectual goods made in Europe would cause the culture 
level not only in academic department.^ but througliout tlie 
world to sink to a lower level. Most, however, held that this 
shortage will be a new and serious responsibility upon Ameri¬ 
can scliolars to make it good, that the present situation is a 
loud, clear call to independence, an opportunity for new leader¬ 
ship, that it should result in liigher standards of originality 
and increased output of investigation, that the war opens 

^Adflres.'? prepared for tlie twenty-fifth anniversary of the American 
Psychological Association, New York, December, 1916, 
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opportunities to Aiuericfin universities ns great as it has 
afforded to certain industries here, and that we should emulate 
the latter in devising new metliods and in vastly enhancing 
our output. If we only have the vision the war will bring 
here a great advance in culture. The new Research Council 
of the National Academy and the Committee of One Hundred, 
with their splendid if as yet unrealized program, indicate 
that we are at least making a feeble beginning to respond to 
the situation. A vast deal has been said and written about 
research here witliin the last eighteen months, and there is 
every prospect that it will have at least enough, let us hope 
not too much, organization. 

As for psychology, whether we regard the quality or quantity 
of work done here in every field, all the way from introspec¬ 
tion to behaviorism, including the study of animals, children, 
normal and subnormal, anthropology, especially as represented 
by our Bureau of Ethnology, the work in tests, scales, in 
standards, and indeed in about every domain of psycholo^ 
(unless we except psychiatry, where most work worth while 
that has been done hns been inspired cither by Kraepelin or 
more lately by Freud), I believe we are quite ready to meet 
this call in the field of both pure and applied psychology, pro¬ 
vided only we escape the obsession of finality in either method 
or result and realize that psychology is just beginning, tlie 
best things are yet to be found out, and that its difficulties 
and obscurities are the twilight of dawn and not that of 
evening. 

2 . Another effect of the war upon psychology that now 
seems probable is to lay new stress upon applied as distinct 
from pure aspects of research. For two and a half years, 
practically all the leaders in most of the physical sciences, par¬ 
ticularly physics and chemistry, have ceased to advance their 
science as such and have been absorbed in,making it immedi¬ 
ately serviceable; while even in the most humanistic fields 
culture has yielded to Kultur. The criterion of values in 
science is now what it can do pragmatically, in the Vaihinger 
sense. Talent of the order of Edison or Burbank has taken 
precedence over that of men like Helmholtz and Weismann,, 
and the work of the latter is transvalued by the test of utility. 
The war has given the world its greatest lesson in scientific 
efficiency. Just as Russia in the war with Japan did not begin 
to realize how far the latter country had moulted all its pre- 
Meji and indeed all liberal culture and focussed its entire 
energy upon practical efficiency, so none of the Entente Allies, 
least of all England, realized how far Germany had gone in 
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casting off the culture of half a century ago, and in almost 
a single generation acquiring a new soul that made it, instead 
of the least, the most hard-headed, practically effective nation 
the world has ever seen, with hardly a vestige of the old, 
speculative, sentimental traits of the days before 1870. As 
pure chemistry failed to appreciate the value of the formula 
for making nitrate, which Germany had secretly bought from 
its Norse discoverer, and which enabled it to produce three 
hundred thousand tons of ammunitions during the first year 
of the war, at one-third its cost to the Allies, so its tests of 
the sense, motility, fatigue; its establishment of distinct 
digestive, respiratory, muscular, and nervous types; its temi- 
bility tests, which eliminate from the ranks both on donning 
the uniform and after every wound, thereby greatly reduc¬ 
ing liabilities to panic; the French tests and assignment of 
men to infantry, cavalry, artillery, aviation corps, etc,, accord¬ 
ing to the standard types of McAuliffej Segaud, Thooris and 
Sorel, have shown how immediately serviceable psychology 
could be made in a new field. Already enough of the care¬ 
fully guarded military secrets of these tests for specific lines 
of military service have leaked out to suggest why the German 
and French armies are so much more effectively organized 
than the English and Russian, and to show that applied psy¬ 
chology can render the most valuable service. We see with 
mingled admiration and dismay to what lengths Germany will 
go in applying all the latest knowledge in every field, not only 
m industry, municipal social organization, and even in 
eugenics, in ways often far beyond the I'eaches of the old 
morality. Corporation schools, which here in the last four 
years have come to represent the advanced line of vocational 
discrimination and guidance, have already demanded of psy¬ 
chology vastly more knowledge of character and its traits 
than it has yet attained; and this has led, as we all know, to 
very many tables of human qualities, that are, some more, 
some less, scientific, and premature, so that we can only very 
imperfectly and tentatively answer all the questions that busi¬ 
ness is now putting to us. So the war has still more urgently 
called upon psychology to do things it was not ready for, 
which had to be done extemporarily and as best they could 
by intuition. In both fields the call is so loud and insistent 
that it seems to me every psychologist should be able to give 
some reason if he does not do what in him lies to a better 
knowledge of man and life under modern conditions, even if 
he has to break in some degree from his own lines of work, 
in order to help in the supreme problem of diagnosing each 
individual, and steering him toward his fittest place, which is 
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really the culminating problem of efficiency, because human 
capacities arc after all the chief national resources. In conning 
only a few of the some three thousand books and pamphlets 
on the war our library has made a specialty of collecting, only 
one topic has Impressed me more than the literature that 
enumerates the various things which psychology is doing or 
can do, not only for war itself, but for the new social and 
industrial order which characterizes the state of a nation in 
war. Must we not, therefore, infer that such facts as these 
suggest that we read just the old differentiation betweenj pure 
and applied psychology, and realize that research in the latter 
field may be just as scientific as in any other, and that the 
immediate utility of otir results is at least no longer a brand 
of scientific inferiority? 

3. We shall surely liavc a new and larger psychology of 
war, The older literature on it is already more or less obso¬ 
lete from almost every point of view, and James' theory of a 
moral, and Cannon's of a physiological, equivalent of war 
seem now pallid and academic. More in point are the revers¬ 
ionary conceptions of Freud, Pfister and Patrick, that it is 
more or less normal for man at times to plunge back and down 
the evolutionary ladder, and to immerse himself in rank, 
primitive emotions and to break away from the complex con¬ 
ventions and routine of civilized life and revert to that of the 
troglodytes in the trenches, and to face the chance of instant 
death when the struggle for survival is at its maximum in the 
bayonet charge, Lahy, Crile and perhaps a score of others 
described, on the basis of much observation and insight, the 
stages of this recessional. First is the general perturbation 
at home when mobilization is decreed, the fraternization of 
all classes, normally more or less aloof; the rank credulities 
and superstitions that suddenly arise and spread by psychic 
contagion, often to the clearest heads and coolest hearts, on 
Ihc basis of high expectant tension; the mad rumors, fears, 
suggestions, often so painfully acute that the call to arms is 
a relief. 

Second comes the parting from home and loved ones; the 
donning of the uniform and with it the esprit de corps of the 
army; the intense activity of the training camp; the remark¬ 
able development of powers of effort and of endurance, which 
makes each often a marvel to himself, a power by which those 
from sedentary life often excel laborers and peasants; the 
games, songs, theatricals, often camp newspapers, in which 
phenomena we see instinct seeking to compensate, in Adler’s 
sense, for a deeper but repressed anxiety. Life at this stage 
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is so absorbing that the old life at home pales, and loved ones 
are thought of with surprising infrequency, and it becomes 
harder to write to them; the sudden setting up, physical and 
often moral, of flabby individuals, to sleeplessness, heat, cold 
and hunger, as the individual learns to draw upon his phyletic 
reserve, and is often surprised to find the largest drafts upon 
it honored. 

Third, in the advance into the trenches, where silence and 
immobility are often necessary under the greatest excitement, 
breaking down many a nervous system, and when everything 
else, past and future, is forgotten in the struggle for present 
safety and physical comfort, the long confinement and con¬ 
strained positions interspersed with digging, bailing water, 
with sometimes personal draftings to carry despatches or 
rescue wounded friends from the “ hell-strip " between the 
most advanced opposing lines, the acute attention to the 
sound of projectiles and their explosion, it is no wonder that 
some grow mad and rush wildly at the enemy and to certain 
rieatli, or else back to safety, while those with stronger nerves 
develop with amazing suddenness a callousness to danger, 
fatigue, hunger, discomforts, while we sometimes have the 
unique reaction of sudden fraternization with the enemy which 
Kreisler has so well described. 

Fourth, when the charge is called, some drop, fatigued and 
perhaps dead from exhaustion, while others who thought 
themselves entirely spent marvel^ at the sudden development 
of utterly unexpected resources in their own systems. Here 
each faces his man intent only upon killing him and escaping 
from being killed himself. When this is all over the survivors 
frequently, and sometimes for days and weclcs, live in an 
illusion that the charge is still on, and they cut, slash, stab 
imaginary enemies, while the same obsessions haunt their sleep, 
so that even the hospitals, a few days after the battle, are noisy 
with the imagined battle which still rages in the soul. Those 
who have once had this experience, too, we are told, should 
recover within the hearing of the big guns, lest these obses¬ 
sion.? undei-nhne their courage and mal'e them cowards and 
panic-starters despite their will. Only very slowly do even the 
sanest come back to full realization of what and where they 
are, what doing, and only gradually do their friends, relatives 
and home conditions live again in their souls as the past 
validates itself in the all-absorbing present. 

Such, too, is the unprecedented strain of the present war, 
Avith its high explosives, the contractions of both time and 
space, poisoned gases, the fatigue and demoralization deliber¬ 
ately planned by each enemy by continuous day and night 
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bonibarclnient before llic infantry advance, that it is no wonder 
that each belligerent has had to develop a new type of hospital 
for cases of shock due to these causes. All agree that the 
nervous system of the belligerents has never been subjected 
to such a strain, and many hold tliat this of itself will impair 
the quality of parenthood perhaps for generations. War is 
a grim and awful experiment upon human nature, but like 
vivisection, disease and insanity, it should be studied intensi¬ 
vely to find its nature, cause, and if possible its cure and at 
least its function for the individual and society, The very 
voluminous data in this field »tow fairly cry out for more and 
belter interpretation. Raw instinct, feeling and emotion, which 
arc the very roots of luiman nature, arc stripped bare of all 
Iheir disguises. The motivation of war, however interpreted, 
is jisyciiological, whether its cause be individual, social, econ¬ 
omic, or religious. War is still regarded too much as panics 
and pestilences were before science explained and controlled 
lliein. Hence it is that wc should welcome tlie suggestion lately 
made of a society planned, to be given an ijiternational organi¬ 
zation, to study the psychological aspects of this war, select¬ 
ing literature, making special observations, according to pre¬ 
scribed methods, synthetiziiig results from all fields, in order 
that in the end we may have some definite conception of what 
war really is, docs and means. At least the vastness and 
abundance of the data should not cause them to be negelccted, 
seem common, or go to waste. 

4. Will the war tend to increase collectivism at the expense 
of individual activity and initiative? It stands forth already 
as the most perfect example the world has ever seen of com¬ 
pletely organized teamwork. The individual is only a cog 
in a vast machine. The subaltern and even the lower officer 
knows almost nothing, and indeed one liigh authority has told 
us that only three men in one of the leading belligerent 
countries know anything in regard to the general military 
jilanj and very few attempt to understand what is going on 
in other parts of the line in any front. The rest obey literally, 
trusting in the wisdom at the top. They do much and perhaps 
have to face almost certain death in an enterprise that seems to 
llienv utter folly, and they have no consolation save their faith 
that the leaders know It to be for the good of the whole. This 
is necessary for all effective armies, but in citizens of an auto¬ 
cratic govemineiit it conics easier and is more complete than 
in those pervaded by the spirit of democracy. This, of course, 
is one of the reasons why wars always favor autocratic and 
arc unfavorable to democratic institutions, This concentra- 
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lion of power often includes the civic community and almost 
anything may be committed, forbidden, commandeered, while 
personal liberty suffers from countless encroachments. So 
mechanized is war to-day that there is ever less opportunity 
for brilliant coups, acts of self-initiated heroism and daring. 
So, too, the esprit de .corps of the army is strong and' rigid in 
enforcing its collective judgment and sentiment, while if 
internationalism declines, patriotic and perhaps fanatical 
nationalism is incalculably strengthened. Thus it is no wonder 
that when soldiers are at last discharged and go back to civil 
and industrial life, they find it hard to readjust. They have 
lost positions to others who have gained while they have de¬ 
clined in aptness for their old jobs. Instead of the closer tie 
of companionship in arms there remains only that of fellow- 
citizens, They have grown used to taking orders, to being 
fed, clothed, cared for, and so find it hard to return to doing 
tliese things for themselves, and expect governmental consid¬ 
eration in the form of pensions, offices and other favors. They 
lean on the state that they have served, instead of learning to 
begin to exercise their own individual powers. In all these 
ways war is unfavorable to the spirit of democracy and more 
favorable to monarchical tendencies. A few, new and power¬ 
ful leaders arise because a few men have learned to exercise 
command, while the masses have learned to obey. War is 
as necessary for monarchy as peace is for a democracy. One 
over-emphasizes order, system, control; the other magnifies 
beyond bounds unrestrained personal liberty. Here is the 
issue of the present struggle. Germany never had a revolution 
such as in England and in France swept away the spirit and 
even the vestiges of feudalism, which Teutonic genius has 
conserved and transformed into something which at least the 
neutral world must admire. The least governed people can 
perhaps best understand the most governed, and yet here our 
psychology fails to recognize the fact that it is pre-personal¬ 
ities they have made history, and that it is their synthetic 
organization, one with another, that has created civilization 
and culture, and that if these elements or units in the body 
politic, social and industrial, have their freedom, repressed 
according to any wisdom the wit of man has yet devised, the 
whole of which they are members is sure, sooner or later, to 
lose the all-originating power of free and progressive de¬ 
velopment. Despite the penalties of freedom, such as 
license, sometimes degenerating to vice and crime, de¬ 
spite disorder, crude, often unsuccessfully and at best oft- 
repeated trial and error methods, if we believe in man and 
in a future that is to be greater than the present, we must 
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believe that the Amencaii way will lead mankind to an ever 
higher goal of evolution and emancipation from the countless 
repressions that dwarf and stunt him in the home, the school, 
church, industry and stale. The German superman is for the 
people an irridescent dream evolved in order to compensate 
for the fact of over-institutionalized life, and even the super¬ 
state there is the state that now is, while our super-man and 
state is that which is to be when individual freedom has done 
its perfect work. 

Finally, in view of all this, should we not in this country, 
along with all our other psychologizing, foster as something 
especially germane to the spirit of our institutions the study of 
individualities and racial and all the other very_ diversified 
grc)U[is wliich constitute our heterogeneous population, and do 
jio not only for the development of anthropological science, 
hut with the ideal of fitting each one's aptitudes of body, 
health, native gifts, traits of character, experiences and jiiotor 
patterns, to just that occupation that best fits his own psy- 
clioiihysic organism, striving to guide each to that environ^ 
ment, industrial, social or cultural, in which his personality 
will find most incitement to unfold freely? Should not one 
of our ideals be to give each the kind and degree of self- 
knowledge that will make not only for maximal self-rever¬ 
ence and self-control, but for maximal freedom and the most 
efficient life? If a democracy achieves greatness it must be 
not by the method of reglraenlation or any kind of organiza¬ 
tion imposed from without, but by finding the place in life 
for which each is best fitted. Must we not study individuals 
more than we study vocations, and thus perhaps some day 
may not the very apex of democratic society be found in its 
psychology, charged with the responsibility of seeing to it that 
the best powers of every man are discovered, developed, and 
put to their highest use? 



A TRIAL OF MENTAL AND PEDAGOGICAL TESTS 
IN A CIVIL SERVICE EXAMINATION FOR 
POLICEMEN AND FIREMEN 


By Lewis M, Terman, assisted in tlie tests by Arthur S. Otis, Virgil 
Dicksoj], 0. S. Hubbard, J. K, Norton,_ Lowry Howard, 

J, K. Flanders and C. C. Cassingham 


On October 31,1916, the City of San Jose, California, made 
an unusual experiment, perhaps the first of its kind to be made 
in this or any country. The experiment in question involved 
a civil service examination for positions in the police and fire 
departments, based entirely on standardized mental and ped¬ 
agogical tests. The experiment was proposed to the writer 
by San Jose’s city manager, Dr. T. H. Reed, and his assistant, 
Mr. Paul Eliel.^ 

San Jose is a city of about 35,000 population. It employs 
a force of 48 firemen and 29 policemen, and the last budgets 
for these two departments were $73,583, and $40,500; a total 
of $114,083. Considering the size of the departments and 
the fact that tenure in both is permanent, it seemed highly 
desirable to find some means of selecting the best material 
available for the positions to be filled. The oriiinal sugges¬ 
tion merely had in view the use of some kind of mental test 
as supplementary to the usual form of civil service exam^ 
ination along scholastic lines. It was pointed out by us, how¬ 
ever, that the proficiency of the candidates in the school sub¬ 
jects'could also be much more accurately gauged by the use 
of standardized tests than by any improvised examination, 
a point which was quickly appreciated by the authorities 
responsible. Such an examination was accordingly arranged 
along the lines to be described presently. 

The Intelligence Examination 

We were asked whether it would not be feasible to give 
tests of reaction time, of speed of association, and of certain 
other special capacities which might be supposed to play a 
leading role in determining the efficiency of a r fireman or 
policeman, It did not seem to us, however, that either our 


I Dr. Reed was formerly professor of economics at the University 
of California, and Mr. Eliel is a graduate of Stanford University, 
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knowledge of the mental "faculties" needed by policemen 
and firemen, or our present means of testing such hypotheti¬ 
cal faculties, would offer sufficient warrant for an experiment 
of this kind. On the other hand, we know that " general in¬ 
telligence" can be measured with a fair degree of success, 
and we have reason to believe that this general intelligence, 
however we define it, is the most important single factor, apart 
from moral uitegrity, in determining fitness for positions of 
the kind in aucstion. It was deckled, accordingly, to limit 
this part of the examination to the use of the Stanford Re¬ 
vision of the IBinct-vSimon Intelligence Scale. 

In order to save time, the Stanford-Binet scale was given 
in the abbreviated form, four tests being used out of each 
age group instead of the usual six (six instead of eight in year 
XII), and each weighted proportionately heavier. The scale 
thus abreviated has been found accurate enough for most 
practical purposes, Mr. Otis has sliown that the probable 
error of llic complete form of the Stanford revision, when 
used with miscellaneous adults testing from.about twelve years 
up is a little over five months. When the scale is split into 
halves vertically, and only three tests used out of each group 
(four in year XII), the probable error of a mental age is about 
ioj 4 months. Accordingly we may assume that when four 
tests are used in each year, as in this experiment, the probable 
error of the resulting mental ages would be a little more than 
8 months. 

The Pedacocical Examination 

The pedagogical tests given were of five classes', reading, 
writing, spelling, fundamental operations of arithmetic, and 
arithmetical reasoning. 

The reading tests consisted of the Trabne Completion tests 
B and C and the Thorndike Oral Reading Test.* These were 
scored according to the methods set forth by the authors. 

As a test of handwriting, the examinees were directed 
to write the sentence; "A quick .brown fox jumps over the 
lazy dog”, as wcU as possible at a moderate rate of speed, 
one minute being allowed. The samples were rated upon the 
Ayres Scale for Measuring the Quality of Handwriting of 
Adults. 

The spelling test was one which had been devised by Mr. 
Otis for purposes of more rapid administration than the ordin¬ 
ary test. The even numbered words of Starch’s first list of 

*Sec Teachers College Record, Sept. 1914, pp. 67-69. As explained 
by Thorndike, this is chiefly a lest of ability to pronounce words and 
ntt a complete lest of rcadinu ability. 
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100 words were chosen as a basis. An alternative spelling of 
each word was prepared in order that the examinee might 
merely indicate which was the correct spelling. The words 
were arranged in pairs as follows; 


4 . low ( ), 

12. fell ( ), 

26 . bruch ( ), 

36 . steal ( )» 

44 . chaple ( ), 

54 . shroud ( ), 

62 . leoperd { ), 

100. inefectuality ( ), 


loe C ) 

fel C ) 

brush ( ) 

steel ( ) 

chapel ( ) 

shrewd ( ) 

lepard ( ) 

ineffectuality ( ) 


In some cases both words were correct spellings, as No. 
38; in other cases neither was correct, as No. 62. This was 
explained and the examinees were cautioned not to infer that 
if one spelling was correct the other would necessarily be in¬ 
correct, or vice versa. 

The tests in fundamental operations of arithmetic were the 
tests in the adding, substracting, multiplying, and dividing 
series of single combinations found in Courtis’ Standard Tests, 
earlier style. The times allowed for these tests were respec¬ 
tively I minute, i minute, ij4 minutes and 2 minutes. The 
number of correct combinations solved in a given time was 
the score in each test. 

The test in arithmetical reasoning consisted of 25 problems, 
arranged in approximate order of difficulty, and was very 
similar to the Courtis reasoning tests. The solution was not 
required, but merely an indication of the operation involved, 
whether —, X, or The proper sign was to be in¬ 

serted, thus: 

I. If a train goes 40 miles per hour for 5 hours, how many 
miles does it go? 40 5= ans. 

16. If a rod of iron .10 feet long is reduced in length to 
9.5 feet by twisting, how many feet long must a rod be before 
twisting to be 20 feet long after twisting? 10 9.5 = ans. 


Conditions Under Which The Examinations Were Made 

Thirty candidates presented themselves in competition for 
the ten or twelve prospective openings. Most of these were 
for positions in the fire department. The writer was present, 
with seven graduate students to act as assistants. Seven 
candidates were given the intelligence test simultaneously, 
each in a separate room of the city hall and with only the 
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examiner present.^ The only exception to this was in the 
case of two examinations, to each of which two auditors were 
admiiterl. As soon as the first seven candidates had completed 
tliis individual examination, all were assembled in another 
room and given the pedagogical tests in a group. Then seven 
other candidates were taken through the same procedure, 
and so on until the thirty candidates had completed the 
examination, 

The individual examinations, including the cornpletion ana 
reading tests, ordinarily oousumed a little more than an hour, 
and the remaining pedagogical tests considerably less than 
an hour. The rooms in wludi the examinations were con¬ 
ducted were reasonably quiet and wmfortable and the con¬ 
ditions in general were favorable. All of the assistants were 
students in a class studying intelligence tests, and all had 
taken extensive instruction in the Stanford-Biiiet procedure. 
The responses were taken down as nearly as possible verbatim, 
and to insure uniformity, the scoring was all checked up by 
the writer. It was found, however, that few errors had been 
made by the individual examiners in scoring. Credit for one 
test had been wrongly given or withheld in the case of nine 
subjects, and for two tests in the case of one subject. In the 
latter case the two errors offset eacl\ other and left a correct 
result. 

With but one or two exceptions the candidates were en¬ 
tirely amej^able and, to all outward appearance, interested. 
Mo really serious opposition was met, and only in one case 
was there any question of invalidation of the test result due 
to the altitude of the subject. Careful examination of all 
the records of this subject convinced us that his very low 
scores were due to stupidity rather than to his obstinate and 
critical attitude. Natiually, there were some‘expressions of 
surprise and also occasional questions regarding the relation 
between the work of a fireman or policeman and the abilities 
called for by the tests, Perhaps it would hardly be fair to 
expect our candidates lo see any very intimate bearing of 
such tests as naming six^ words in three minutes, defining 
abstract words, reversing in imagination the hands of a clock, 
giving the jnoral of a fable, interpreting pictures, finding simi¬ 
larities, or filling a Trabue blank, on the handling of a fire 
cart or on the traditional duties of a policeman. Nevertheless, 
several of the candidates, for the most part those who ranked 
high in intelligence, volunteered their hearty approval of the 
novel kind of examination. A clerk in one of the city offices 
became so interested during the day that he asked permission 

* The Trabue completion test and the Thorndike readlnff test were 
ftUo given at ihig time. 
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to take the tests himself, just to see what he could do, a 
privilege which was gladly accorded him. 

Personnel Of The Candidates 

All of the candidates were American born. All but six 
were of Western European descent. The exceptions included 
four Spanish and two of Italian extraction. All spoke Eng¬ 
lish without noticeable accent. Only two were of Irish 
descent 1 , 

The range in age was from 21 to 38 years, the median fall¬ 
ing at about 30 years. 

From questions regarding the extent of their schooling, 
it was found that only nine had completed the eighth grade, 
and that only four had attended a higher school. Five had 
not completed the sixth grade. Of the four who had attended 
high school, none had gone beyond the second year. Com¬ 
parison of tlie highest grade reached with the age of leaving 
school revealed the fact that at least half of the candidates 
were two or more years below grade when they left school. 
Several had evidently belonged to that group of school chil¬ 
dren so well known to all teachers because of their all-round 
inability to make progress in tlieir studies. 

The incomes of the candidates during the past year ranged 
all the way from x$420 to $1,350, the median being $960. The 
salaries of the positions competed for in the fire and police 
departments begin at $900 per year and increase by annual 
increments of $100 to a maximum of $1,200, with liberal re¬ 
tiring allowance at the age of 65. 

Of the occupations which the candidates were following 
just previous to the examination, 7 may be classed as unskilled, 
15 as semi-skilled or low-grade clerical, and 6 as skilled or 
high-grade clerical. The occupations of two candidates were 
not learned. 


Results of the Intelligence Examination 


The mental levels resulting from the Stanford-Binet test 
range from “ superior adult ” to below the borderline of 
mental deficiency. The actual distribution of " mental ages ” 
was as follows: 


BH 


M.age 10 10 - 11 11 - 12 12 - 13 
6 6 6 


No.... 10112 5 4 3 2 6 
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The above table shows the jnental ages grouped in ranges 
of six montliSj the 12-6 grouj) including the mental ages from 
I2'4 to 12-9, inclusive, and similarly for the other groups. 

Converting the mental ages into intelligence quotients, dis¬ 
regarding actual age above sixteen years, we have the follow¬ 
ing distribution: 


IQ. 

60- 

64 




80- 

84 

85- 

89 

90- 

94 

95- 

99 

100- 

104 

105- 

109 

110- 

114 



1 

1 

1 ^ 

6 

B 

B 

B 

2 1 

1 

1 

1 

1 



The median mental age was 13-5, or IQ 84. iThe lowest 
quartile (in this case the lowestscven) fell below IQ 78; the 
highest quartile (liigliest seven), above IQ 91. 

In the light of Stanford University tests of various social 
groups tile significance of the above results may be indicated 
as follows: the lowest individual,- and probably also the next 
lowest, may be tenned intellectually feeble; the next two 
(70-74 gfoup) are near tJie borderline of intellectual feeble¬ 
ness; the next six ( 75*79 group) are very inferior; the eleven 
in the two groups 80-84 85-89 belong to tire " inferior 

adult"Jevel; the eight between 90 and 109 are “average 
adults"; and the one reaching 112 belongs distinctly to the 
level we have designated as “superior adult." 

These mental ages and IQ's will doubtless seem very low 
to those who have been accustomed to draw the line between 
normality and mental dcfideiicy in adults at the 12-year mental 
level, or 75- IQ. In reality, of course, there is no clear line 
of Idemarcatioii^ between normality and feeble-lmindedness. 
rile dislinctioj] is arbitrary, and whatever standard is taken 
there will always be more borderline cases than high-grade, 
defectives, lests of various industrial groups have convinced 
us that the usually accepted twelve year standard is so high 
as to include in the "defective" class a fairly large propor¬ 
tion of reasonably efficient unskilled laborers. In all proba¬ 
bility not far from five per cent of unselected adults in the 
average community have an intelligence level not superior 
to that of the average child of twelve years. It seems that 
twelve-year mtelligence, if backed by physical strength and 
law-abidmg habits, is ample for pick-and-shovel purposes, 
and probably for many other hinds of unskilled labor. Those 
who fall as low as 10 years, however, are rarely " able to 
manage themselves or their affairs with ordinary prudence." 
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Adults who test in the neighborhood of eleven years may or 
may not be in danger of becoming social incompetents, Much 
depends upon their training, their emotional traits, their physi¬ 
cal strength, the amount of assistance rendered them, by 
solicitous relatives and friends, the conditions of the labor 
market, etc. It would be a serious mistake to suppose that 
intelligence is the only criterion of social and industrial 
competency. 

As we have pointed out elsewhere,'' the term feeble-minded¬ 
ness is currently used in two different senses, one referring 
to the intellectual status of an individual, the other to his in¬ 
ability to get on in the world. It is the failure to make this 
distinction which has provoked so much discussion, sometimes 
of acrimonious nature, as to who is feeble-minded. In the 
hope that it would contribute to a better mutual understand¬ 
ing among the workers, we have suggested that wc substitute 
for the ambiguous term “ feeble-minded " the two terms in¬ 
tellectually feeble " and “ socially feeble.” The diagnosis of 
intellectual feebleness is absolute, as inteiiigence is a deiinitely 
measurable thing. The diagnosis of social feebleness will 
always be relative and less exact, for the reason that one's 
ability to escape social incompetency is affected by so many 
extraneous and unpredictable factors of environment and by 
so many other mental and also physical traits. We have 
recommended that the term “ intellectually feeble ” be applied 
to those who test below 70 IQ by the Stanford-BInet scale. 
For adults this would include in the group of intellectually 
feeble those testing as low as ii years. Our data lead us to 
believe that the large majority testing below this point are 
also likely to fall into the class of socially feeble, on any 
reasonable interpretation of the term. Those testing between 
70 and 75 may oi- may not be socially feeble, but the range 
of the latter class doubtless extends in some cases as high as 
80 IQ or even higher. 

In testing school children we have found that those who 
fall below 75 IQ are rarely able to do the work above the 
seventh grade with average marks, however long they remain 
in school, although such children are sometimes promoted to 
the eighth grade or even to the high school ” because of age 
and maturity.” Those below 70 IQ rarely do much of the 
work beyond the sixth grade satisfactorily. A child of IQ as 
low as 85 is rarely able to make much headway in the average 
California high school, while few are able to graduate from 

^'‘The Binet Scale and the Diagnosis iof Fecble-Mindedness,” 
Journal of Criminal Law and Criminology, November, 1916. 
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a high school who fall as low as 90. It should be stated, how¬ 
ever, that the limits of IQ within which various degrees of 
school success are attainable have not yet been ascertaiued 
with accuracy. Several Stanford University students are at 
work on this problem. 

The minimum IQ compatible with efficiency in the case 
of policemen or Bremen is not yet known, easy as it would 
be to ascertain it. In the absence of a more definitely estab¬ 
lished standard we recommended that in this case all candi¬ 
dates be rejected who graded lower than 80 IQ. This recom¬ 
mendation was accepted by the city manager, with the result 
that ten of the thirty candidates were thus eliminated. The 
remaining twenty candidates were given a final rank order 
by combining the rank order resulting from the intelligence 
test with tliat resulting from the pedagogical tests taken to¬ 
gether, giving double weight to the intelligence test. This* 
procedure is arbitrary, but it is probably as defensible as any 
of the Ollier nietlioda which suggested themselves. 

Our own examination was only one of four criteria em¬ 
ployed by the city manager in determining the fitness of the 
candidates. The other three included a thorough medical 
examination of each candidate, a series of physical tests (such 
as strength, running and rope climbing), and personal and 
moral qualities as indicated by previous record, testimony of 
disinterested persons, etc. We are not here concerned with 
these aspects of the total examination, further than to state 
that all testing above 80 IQ were placed on the eligible list 
except two who were rejected on the physical tests, and that 
all who tested below 80 were rejected without further con¬ 
sideration. The latter group included four individuals who, 
at the time of the examination, were already serving in the 
fire department as “extras”, having gotten their positions 
under the political system of city government which existed 
before the city manager came into office. The IQ's of these 
four men were 63, 74, 77, and 79. 

Correlations op the Mental and Pedagogical Tests 

In intcrcorrclations for mental age, vocabulary (a part of 
the Startford-Binet test), monthly salary at the time of the 
examination, and the scores earned in the several pedagogical 
testa were ascertained by the Spearman footrule, and the R's 
were then converted into r values by a conversion table. 
The results are set forth in the following table; 
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Mental age 

Vocabulary 

Trabue 

completion 

Arith. 

reasoning 

Reading 

Spelling 

Arith. 

fundamentals 

Handwriting 

Salary 

Mental age. 



H 


.48 

.32 

,55 

.43 

.61 

Vocabulary. 

,68 


.60 

,72 

.51 

.41 

.59 

.44 

.35 

'D’abue 










completion. ,.. 

.67 



.65 

.26 

■Kua 

.57 

.17 ' 

:6Q 

Arith, 










reasoning. 

.81 

.72 , 

.65 


.41 

.31 ' 

,71 

.34 

.52 


.48 

.51 ' 

.26 

.41 


,60 ' 

.31 

.48 

.45 


.32 

,41 

,30 

,31 



.40 

.20 

.43 

Arith,, 










fimdamentala,. 

.55 

.59 

.57 

,71 

,31 



.50 

.30 

Handwriting. 

.43 

.44 

,17 

.34 

.43 


.50 


.26 

Salary. 

.61 

.35 

.60 

.52 

.45 

.43 

.30 

.26 



It will be observed that all of the correlations are positive 
and that most of them are fairly high. The probable error 
is .078. Ill the maiiij however, mental age, vocabulary, com¬ 
pletion and arithmetical reasoning give higher correlations 
with one another than reading, writing, spelling, and funda¬ 
mentals give with one another or with the several tests of’ the 
first group. The first four are preeminently tests of general 
intelligence, the last four depend more upon special factors. 
Salary gives higher correlations with the first group than 
with the last; that is, it depends more upon general intelligence 
than upon such special factors as are involved in reading, 
writing, fundamentals and spelling. 

If we consider mental age, vocabulary, arithmetical reason¬ 
ing, and ability in the completion test as dependent mainly 
upon general intelligence, as would be suggested by the table 
of correlations, it is interesting to find the average correla¬ 
tion of each item with this group. Doing this we have the 
following: 
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Average correlation with 
mental age, vocabulary, 
arithmetical reasoning, andTrabue 


Spelling. 

Handwriting... 

Beading. 

Salary... 

Fundamentals.. 
Completion.... 

Vocabulary. 

Mental age. 

Arith. reasoning 


,335 

.345 

.415 

.52 

.605 

. 64 (with other three) 
.666 (with other three) 
.72 (with other three) 
.728 


Tlic average correlation of reading, handwriting, spelling, 
and fundamentals with each other is .405. It is evident, there¬ 
fore, that the special factors operating in these tests are about 
as much independent of one another as they are independent 
of general intelligence. On the other hand, the average cor¬ 
relation of mental age, vocabulary, completion ability, and 
aritliinelical reasoning with each other was .688, showing that 
ibcso Vests draw heavily upon a common factor. 

The abbreviated Stanford-Binet scale was split vertically 
in halves in order to find the correlation of each half -witn 
tile other. When treated in this way each half of the abbrevi¬ 
ated scale becomes a doubly abbreviated scale, having only two 
tests in each group, except year XII, in which there are three. 
The mental ages were then computed on each of these doubly 
abbreviated scales by giving each test double weight, The 
resulting mental ages gave a correlation of .69 between the 
two halves. This is large enough to indicate a fairly high 
reliability for the form of the scale used. 

In similar maimer the sublets were ranked separately in 
the Trabuc completion tests B and C, the resulting correla¬ 
tion being .^i. This high correlation is what should be ex-' 
pected, considering the almost identical nature of the two com¬ 
pletion tests. 

Especially noteworthy is the high correlation of salary with 
intelliTCncc as indicated by such tests as mental age, vocabu¬ 
lary, Trabue, and arithmetical reasoning. As an indication 
of general intelligence salary is far more significant than profi¬ 
ciency in one of the school subjects. 

The correlation of salary with age was positive but sur¬ 
prisingly low, namely .21. We may conclude, therefore, that 
the earning capacity of Individuals like those which compose 
our group is determined far more by general intelligence than 
by length of service. 

^ The enormous superiority of skilled over unskilled workers 
in general intelligence is shown in the following table: 
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Unskilled 

Semi-skilled 

Skilled 


Range of IQ. 

63 to 89 

75.5 

74 to 96 

85,2 

84 to 112 

98.3 



When similar data are available for large numbers in all 
the main occupational groups, intelligence scales will play 
an important role in vocational guidance. 

Between age and mental age there was no significant cor¬ 
relation (— ,05). The correlation of age with completion 
ability and arithmetical reasoning was —,07 and .03, respec¬ 
tively. Insofar as our subjects are representative of their 
several ages it appears that the tests we have used are abso¬ 
lutely uninfluenced by age differences between 21 and 38 
years—that they are little affected by the incidental experi¬ 
ences of adult life. 

The correlation between mental age and amount of school¬ 
ing could not be ascertained accurately for the reason that 
21 of the 30 candidates had left school either in the seventh 
or eighth grade. ' It was also impossible to learn in all cases 
the exact number of years a candidate had spent in school. 
It is significant, however, that the three subjects who failed 
to reach the sixth grade tested at 74, 77, and 78 IQ, and that 
the two who reached the second year of high school tested 
108 and 112. The average IQ of those who left school at 
the seventh grade was 81.3; of those who left at the eighth 
grade, 84, This is in harmony with numerous investigations 
which have shown that inferior ability is one of the important 
factors operating in favor of elimination from school, Such 
facts would warrant excluding from examination for positions 
of this kind all applicants who have not completed a certain 
minimum of school work, say that represented by graduation 
from the eighth grade, or preferably the high school. 

Those who assisted in the tests were asked to compare the 
results of each test with the expectations aroused by the gen¬ 
eral personal appearance of the subject. No effort was made 
to get a quantitative expression of the agreement or disagree¬ 
ment, but every assistant met with one or more cases in which 
the test result was decidedly higher or lower than the appear¬ 
ance of the subject had suggested. It seems highly desirable 
that some means be employed to serve as a check upon the 
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influence of "good looks” in the sifting of candidates for a 
position. 

Miscellaneous Ouservations 

It would be highly instructive to compare men and women 
workers as regards the salary outlook for various grades of 
iiilelligence. The median IQ of the eighteen candidates who 
were placed in the eligible list was 89. Seven of these tested 
between 80 and 85. However long they remain in school, 
individuals of the 80 grade have the greatest difficulty in 
completing satisfactorily the work of the eighth grade; those 
of the 90 gi’ade, the high school course. Yet the salary which 
these men will be paid as policemen and firemen exceeds by 
far that of the average California teacher, who according 
to an investigation now in progress, rarely tests as lovir as 100 
IQ and usually above 110. It is unnecessary to dwell upon 
the economic injustice revealed by svtch findings. 

The following data regarding individual applicants may 
be of interest: 

No, 30 ,® wliose IQ was 63 , is employed in his father’s store 
at a salary of $25 per month. Since this man is 34 years of 
age and lives in a community where the common unskilled 
Imiorer readily earns from $50 to ^0 per month, it appears 
that he belongs in the socially feeble as well as in the intel¬ 
lectually feeble group. Notwithstanding this fact, he had pre¬ 
viously secured a position a** an "extra” in the fire depart¬ 
ment. His father is said to be a man of some local 
prominence. 

Information regarding No, 29 (IQ 67) was obtained from 
a responsible clerk in one ot the city offices. Our informant, 
who had commanded a militia company in which No. 29 was 
a private, states that he had long considered him to be defi¬ 
nitely feeble-minded. The best Job this applicant had held was 
as stationary fireman in a hotel. He had lost this and at the 
time of the examination was without regular employment. 
Again the intellectual feebleness indicated by the intelligence 
test is supported by the suggestion of social feebleness. 

Our above mentioned informant had also had No. 28 (IQ 
^i) in his militia company, and states that, although the latter 
IS extremely stupid, he is not considered feeble-minded. He 
has worked as a hotel porter at $40 per month, and as rail¬ 
road signalman at $65 per month. It is true that the duties 
of railroad signalmen are extremely simple, but it is also true 
that the careful and attentive perfonnance of these duties is 


* The numbers here used refer to rank order in intelligence. 
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a matter of great importance. Whether it is safe to entrust 
such a task to a person of 71 IQ is cloubtfuJ, to say the least. 

No. 27, aged 34, IQ 74, claims to have earned $80 per 
month as a stage carpenter, He had also served as an '* extra ” 
in the fire department. No other information was available. 

No. 26, aged 30, IQ 77, was a laborer in a saw mill at $40 
per month, He had also served a term in the regular army, 
rising to the rank of sergeant. After failing in this examina¬ 
tion he returned to the army. 

No. 24, IQ 77, had worked as a paper hanger at $18 per 
week, and had served as an “ extra ” in the fire department. 

No. 23 was a teamster, No. 22 was a deliveryman for a 
grocery store and had served'as an “ extra” in the fire depart¬ 
ment, and No. 21 had no occupation other than as an extra " 
on the fire force. These tested at 78, 78, and 79, respectively. 

No. 20, aged 34, IQ 81, had served several years as a police¬ 
man in an eastern state at $65 to $80 per month. 

Our informant stated that he expected No. 16 (IQ 83), 
to test much higher than he did, This individual is a street 
car conductor and is said to be very popular with his patrons 
because of his genial good nature, jus interest in people and 
his memory for names. He is an Irishman and his racial 
social traits have doubtless led his friends to overestimate 
his grade of intelligence. 

No. I, aged 31TIQ ^^2, had completed the second year of 
high school, had taken an extensive correspondence course 
in the International Correspondence School along commercial 
lines, and had earned as high as $125 per month as a sales¬ 
man. His purpose in seeking a position in the fire department 
was to secure leisure for carrying on another correspondence 
course in expert accounting. His mother had been a teacher. 

The clerk in the city hall who was given the tests as re¬ 
quested, earned an IQ of 113 and ranked first in both the 
mental and pedagogical tests, He was graduated from high 
school and attended a university for one year. He is said to 
be very efficient. 

In conclusion, while emphasizing the tentative nature of 
our experiment we would point out the need of further work 
in this direction, and especially the desirability of correlating 
the results of mental tests with the later success of the accepted 
candidates. Our data lead us to believe that intelligence tests 
are likely to be found a valuable aid in the selection of appli¬ 
cants for certain types of positions. In order to utilize fully 
the advantages of the test method for this purpose, however, 
it will be necessary to secure comparative norms of perform¬ 
ance for various occupational groups, 



TPIE LEGIBILITY OF A TELEPHONE DIRECTORY 


By P^o^eS 80 ^ John WAtLAca iBaiiib, Clark University 


I. Introduction 

The New York Telephone Company recently found itself 
confronted by a serious practical problem. Their telephone 
directory contained nearly one thousand, pages; these pages 
were approximately nine by twelve inches, and the volume 
was nearly an inch and a half thick. Since many names of 
new subscribers were being added with every new issue of 
the directory, it seemed inevitable that future issues of the 
volume would become too unwieldy and cumbersome to handle 
effectively. Ineffective handling of the directory on the part 
of the user of the telephone must result in misreadings and 
errors; and since the New York Teleplione Company handles 
millions of calls every day, it is a matter of paramount im¬ 
portance that the directory should be printed in such form 
as to insure the greatest possible accuracy of reading, 

All of these circumstances raised the interesting practical 
problem in the minds of the Engineering Department of the 
Telephone Company: Is it not possible to condense the size 
of the telephone directory, and thus make future issues of 
it less difficult to handle and less subject to misreading? And 
if so, what is the best plan to follow in improving the form 
of the directory? Accordingly, Mr. W. A. Bentley of the 
Engineering Department of the New York Telephone Com¬ 
pany, consulted with the writer; and, an experimental inves¬ 
tigation of the problem was undertaken. The writer is in¬ 
debted to Mr. Bentley for valuable cooperation and helpful 
suggestions throughout the investi^tion; and to Messrs, L. 
W. Robinson, B. IC, Rhoades and P. K. Houston, employees 
of the New York Telephone Company, for their diligent and 
painstaking work in obtaining,the data upon which this study 
IS based. 

II. Experimental Investigation 

A. Materials and Method of Pfocedure 

A general survey of the situation indicated that the most 
hopeful method of bringing about the desired result would 
consist in printing four columns of subscribers’ names to the 
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page, instead of the existing three-column arrangement. This 
plan would of course result in a considerable reduction in 
the number of pages in the directory; but it seemed probable 
that an increase in the number of columns upon the page 
would make it more difficult to find the telephone number of 
any given subscriber,—that is, that an increase in the con¬ 
tent of the page would decrease the legibility and would 
result in an increase of time required for consulting the 
directory. | 

In order to counteract this probable tendency toward in¬ 
creased illegibility two expedients were devised; 

a. Indentation. When a reader consults a printed list, such 
as the names in a telephone directory, his misreadings are 
frequently due to the fact that his glance fails to follow the 
printed line accurately; in hastily glancing across the column, 
from the subscriber's name at the left to his telephone num¬ 
ber at the right, the reader’s regard frequently wanders either 
upward or downward to an adjacent line, instead of follow¬ 
ing a horizontal direction. In consequence of this he reads 
the telephone number which appears in the adjacent line, 
immediately above or immediately below the number sought. 
Such misreadings or errors of reference are especially fre¬ 
quent ill cases where the printed letters do not completely fill 
the line,—that is, jyhere a blank space intervenes at the center 
of the column, and where, therefore, no horizontal line is 
present to serve as a guide to the eye-movement of the reader. 
Now it seemed probable that this particular type of misread¬ 
ing could best be obviated by printing the parallel columns 
of names and numbers in alternately indented arrangement, 
—that is, by indenting every alternate line of the list of names 
and numbers, and thus printing it a short distance to the 
right or left of the preceding and succeeding lines. This form 
of printed page we shall call Page-Arrangennent C (see illus¬ 
tration, p. 32 ). 

h. Leading. Previous investigations of legibility^ have 
shown that the blank space which appears between adjacent 
lines of a printed page is a potent factor in determining the 
legibility of the page. Within certain limits degree of legibil¬ 
ity varies directly with the width of this blank space (or thick¬ 
ness of leading). Unfortunately, in the present instance it 
was not feasible to insert any considerable thickness of lead¬ 
ing between adjacent lines for the reason that the insertion 
of one-eighteenth of an inch would result in a loss of all of 

Notably B. E. Roethlein, The Relative Legibility of Different Faces 
of Printing Types, Amer. Jour. Psychol., XXIII, 1912, pp, 1-36. 
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the space whicli had been gained by adopting the four-column 
arrangement of page. Hence it was decided to determine 
whether the inserting of a modicum of leading (one-seventy- 
second of an inch) would not have the desired effect. 

We selected four arrangements of page, and had these four 
prepared by the printer; and the investigation then set out to 
discover which page-arrangement possesses the greatest ad¬ 
vantages. These four arrangements of page were as follows: 
I. A four-column page, set by the printer in exactly the same 
form as the existing pagej of the directory with the sole dif¬ 
ference that under the new arrangement the page contained 
four columns instead of three,® This arrangement of page 
is referred to hereafter as the B Arrangement, or the Four- 
Column Page Ordinary (see illustration). 3. A page was 
arranged exactly like the foregoing, excepting that eveiy 
alternate line was indented,—-hereafter referred to as the C- 
AiTangcmcnt, or the Four-Column Page Indented. 3. The 
next arrangement differed from the ordinavy four-column 
page only in that instead of being set ‘solid’ the lines were 
separated from one another by half a point of leading,—here¬ 
after referred to as the D-Arrangemcnt, or the Four-Column 
Page Leaded. 4. In order to have a standard of comparison 
we also employed pages from the existing directory; this 
arrangement ,we shall refer to as the A-Arvangement, or the 
Three-Column Page Ordinary. 

The investigation consisted essentially in determining how 
iniicli time is required to find the telephone number of a 
given subscriber selected from each of these four arrange¬ 
ments of page, The detailed procedure in conducting the 
investigation was as follows: Each of the twelve pages to 
be tested (an I-page, an M-page and an S-page, printed in 
each of the four page-arrangements) was mounted upon a 
sheet of cardboard and bound in the form of a booklet. An 
appropriate room was set apart for the experiments; and a 
carcfully-planncd schedule of experimental sittings was ar¬ 
ranged before the experiments began. When any reagent" 
entered the room he was placed in a comfortable seat, which 
occupied a constant position,; After a ‘ ready ’ signal, the name 
of a subscriber wa.s either read aloud to him by the experi¬ 
menter or was shown to him upon a printed card. The reagent 

=*Tlie form of letter used in printing page-arrangements B, C and 
P was sliglitly different from that which had been used iu former 
issues of the directory (page-arrangement A).—the innovation con¬ 
sisting essentially in a slight condensation of the width of the letters. 

3 The individuals who .served as subjects in these experiments will 
be referred to as reagents. 
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first repeated this name aloud in order to make sure that he 
had perceived it correctly; then he opened the booklet which 
Jay before him on the table and proceeded to find the tele¬ 
phone exchange and the number listed opposite the given 
name. The experimenter, by means of a stop-watch, de¬ 
termined the amount of time required for finding the exchange 
and number,—measuring the time which elapsed from the 
instant when the reagent opened the booklet until he pro¬ 
nounced the name of me exchange and the telephone number. 
This procedure was carried through without change for all 
reagents. 

In order to cliininate the iiifiucnce of accidental conditions, 
and to make our results not only more accurate and reliable 
hut also more subject to general interpretation, the following 
precautions were observed: Tliirty-two reagents were em¬ 
ployed, and care was taken that these individuals should rep¬ 
resent various degrees of intelligence and various degrees 
ol practice and skill in the use of the directoiy. These thirty- 
two individuals were all chosen from among the employees of 
the Telephone Conmany; eight were selected from the installa¬ 
tion force (Plant Department), eight from the solicitors and 
other outside workers of the Commercial Department (Com¬ 
mercial Outside Department), eight from the office force of 
the Coininercial Department (^mmercial Inside Department), 
and ciglit from the Directory Department. Individuals were 
selected who possessed various degrees of visual acuity and 
refractive defect; and in order that the conditions of our 
experiment might further approximate the actual conditions 
under which the directory is ordinarily consulted, various 
degrees of natural and artificial illumination were included 
in the experiments. In order further to eliminate accidental 
circumstances, both easy and difhcuU pages were included in 
the test; pages whose names began with the initials I, M and 
S were found to vary sufficiently in difficulty to fulfil the 
necessary conditions here The names were presented to the 
reagent altemalely in oral and in visual (typewritten) fashion. 
Ea^ of the thirty-two reagents was given thirty tests with 
each of the four arrangements of page, making a total of 
more than thirty-eight hundred individual tests. The experi¬ 
ments were arranged in such fashion as to eliminate or at 
least to neutralize the cflfects of practice, the testing of the 
various page-arrangements being so distributed that no page- 
arrangement would profit more than any other from the prac¬ 
tice which the reagent had acquired in the course of the experi¬ 
ments. Care was taken to provide that the experimental sit¬ 
tings should be so short as not to give rise to fatigue, 
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B. Results 

The numerical results of these experiments are presented 
in Table I, The numbers tabulated represent the average 
times required for finding the telephone number of a given 
subscriber (finding-time) by each of the four groups of in¬ 
dividuals, with each of the four arrangements of page,—all 
of these finding-times being recorded in seconds. The num¬ 
bers in the lowest line of the table represent the average find¬ 
ing-time for all reagents of the four groups,—that is, for the 
thirty-two reagents, 

TABLE I 

'hi numerieol data labulattd here represtnl Ihe aastagi findini-timt of each group of reagents, for each 
jour arrangenieiils oj pate,—that is, the average time required for jindirtg the telephone number of 
iten subscriber wilh each of these Jour por;jiiors oj printed page,—together uiilh Ihe general amage, 
i»rac< Jii\diiU‘tmi of all ihirly-lwo rtaginls. Each oteroge in Ihe first four linis of the table is com" 
lid from luio hundred and forty indiciduat tests; and each general aterage, set down at Ike foot of each 
'umn, IS art aterage of nine hundred and sixty inditidual tests. 


IlKACBNTS 

ployccB of "Plinl'' 
lep't. 

Average Rnding-timei 
Mean varlaibn. 

^^3 


C 

Four- 
colunn ' 
PBgOi— , 
Indented 

16.22 esc. 
6.34 SBC. 

D 

Four* 

column 

Cells' 

14.63 sec, 
6,91 sec. 


Averen lindlni-tlme, 

10.21 sec. 

9,82 see, 

9.69 sec. 

8,20 see. 

Mean varlalloA. 

4,42 see. 

3.89 see. 

3,15 sec. 

2,67 sec. 


Averaee lindlns-tlme. 

10.2I> Bcc. 

9.81 sec. 

9.56 sec. 

8.56 see. 

Mean variation,. 

2.80 we. 

2.75 eec. 

3.96 sec. 

2,54 eec. 

.ployees ef "DIrec- 
)ry'’Dep’t. 

Averaec findins-time. 

7.00 eec. 

6.13 sec. 

6.04 sec. 

5.5S sec. 

Mean variation,...,. 

2,22 sec. 

1.93 sec. 

1.69 sec. 

1.30 sec. 


General average. 

10.36 sec, ± 

1 3,C9 aec. 

10.69 eec. dc 
3.95 sec. 

10.14 sec. ± 
3.79 sec. 

9.28 sec. ± 
3.20 sec. 


A survey of this table shows that the average time required 
for finding a telephone number in the old directory (three- 
column page) is 10.36 seconds. When the names of the sub¬ 
scribers are printed in a four-column arrangement, without 
indentation and without leading, the finding-time is slightly 
increased,—being raised to 10.^ seconds. When the four- 
colurnn page is printed in indented arrangement the finding¬ 
time is reduced to 10,14 second.?. And when the four-column 
page is very slightly leaded the finding-time is reduced to 9.28 
seconds,_ This means that the ordinary four-column page and 
the ordinary three-column page are about equally legible; 
that the use of the indented form of column increases the 
legibility by about five per cent.; and that the insertion of half 
a point of leading increases the legibility by about thirteen 
per cent. 
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Tile slatcinents in the foregoing paragraph are based upon 
results obtained from all four groups of reagents. The mem¬ 
bers of these four groups represented widely different stations 
in life, and widely different degrees of practice and skill in 
consulting such a work of reference as the telephone directory.* 
If now we ignore the results obtained from the installation 
force,—who were niainial laborers and infrequent users of 
the telephone,—and average the results of the three other 
groups, we find that the leaded four-column page excels the 
old threc-coIumn page by approximately eighteen per cent. 
The members of these three groups represent the most fre¬ 
quent and perhaps the average and typical users of the tele¬ 
phone; and hence it seems probable that eighteen per cent, 
js a more acevirate measure of the superior excellence of the 
four-column leaded arrangement than the percentage quoted 
in the foregoing paragraph, since the employees of the Plant 
I)cpartnient probably represent a class of society which makes 
but infrequent use of the telephone directory. 

And since the employees of the Directory Department 
possess a degree of skill and dexterity in the use of the direct¬ 
ory which U seldom approximated b_y the average subscriber, 
it would be interesting to ignore their results and to consider 
only the results obtained from the employees of the Commer¬ 
cial Department. The sixteen members of this latter group 
probably represent the average users of the telephone more 
adequately than the members of the other tv/o groups. The 
finding-times of these sixteen individuals show an average of 
10.24 seconds for the three-column page, and 8.38 seconds 
for the four-column leaded page,—a superiority of slightly 
more than eighteen per cent. These considerations indicate that 
tlic four-column leaded page is equally advantageous for the 
ordinary individual and for the highly expert individual. In 
any case, it is obvious that the four-column leaded page is 
much more legible than the page of the old directory, and 
considerably more legible than cither of the other two page- 
arrangements tested, 

In consequence of this investigation the New York Tele¬ 
phone Company selected the D-Arrangemeut of page, and in 
the next issue of their directory the names of their subscribers 


* The sroup from the Plant Department represented skilled inaiuial 
labor rallvcr than the ordinary type of manual tabor, The group from 
Inc ConimcrciRl Outside OcpQrtmcnt represented the average type of 
outdoor salesman. The group from the Commercial Inside Depart- 
menl represented a combiiiaiioti of liigli-class clerical Inbor and inside 
salesmansyiip. The group from the Directory Department represented 
the maxnnum degree of practice and skill in using the directory. 
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were printed four columns to the page, the lines of print being 
separated from one another by half a point of leading. The 
new directory Is not only more legible than the old by more 
than ten per cent, but it also reduces the bulk by approximately 
twenty per cent, (a decrease of about two hundred pages). 

Two other features of our results may be mentioned here. 
The indented form of page proves to be but little superior to 
the ordinary form of page; indenting turns out to be much 
less efficacious than leading. If we may assume that alternate 
indentation really facilitates the reader’s endeavor to follow 
the horizontal line of print, our data would seem to indicate 
that misreadings which are due to the crowded condition of 
the printed page are of much greater significance than mis¬ 
readings which are due to one’s tendency to wander away from 
the horizontal line of print. 

Our data furnish a measure of the effects of practice in 
using the telei^hone directoi^. The average finding-time of 
the most practiced group of reagents,—the employees of the 
Directory Department,—is only about two-fifths as long as the 
average finding-time of the least practiced group,—the em¬ 
ployees of the Plant Department,—the average findingdime 
being 6.46 seconds for the former group and 15.20 seconds 
for the latter group. 



MENTALITY TESTING OF COLLEGE STUDENTS^ 


By W. V. Bingham 
Carn<gle Institute of Technology 


I. The Demand for Student Testing, 

a. Six-fold source of the present practical demand. 

1. Selection of students for admission. 

2. Classification of students according to 

ability, 

3. Determination of individual aptitudes 

and abilities. 

i. For educational guidance. 

ii. For vocational counsel. 

4. Diagnosis of failures, 

5. Codperatbn with the placement bureau. 

6. Measurement of the results of instruc¬ 

tion. 

b. Relation to the theoretical interest in individual 

differences. 

II. The Problems Classified. 

a. Devising and adapting tests, 

b. Standardizing tests, 

c. Calibrating tests; methods of scoring. 

d. Evaluating tests. 

e. Establishing norms. 

III. A Program of Cooperative Research. 

B. Assembly of scattered information now avail¬ 
able. 

b. Selection of a nucleus of uniform standard tests. 

c. Inter-laboratory cooperation on research prob¬ 

lems. 


I. The Demand 

The rapidly growing demand upon the departments of 
psychology in. colleges and universities to render immediate, 
practical service through the application of scientific methods 
of measurement to the mental traits of students, lias its root 

iRead before the American Psydiological Association in New York, 
December 29, 1516. 
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in at least six distinguishable needs. The first of these ap¬ 
pears in connection with the selection of students for ad¬ 
mission, and takes the form of a plea for some measure of 
a student’s native ability, with which to supplement the in- 
fonnation obtainable from secondary school records, entrance 
examinations, and personal interviews with the applicants. 

The need for a ready means of classifying students into 
sections according to ability is a second cause of the request 
for mentality testing of college students. 

More frequently mentioned and infinitely more difficult 
of accomplishment is the task of testing for special abilities 
and vocational aptitudes, in order that the individual student 
may be given educational counsel and vocational direction, 
or, as Kitson has phrased it, in order that the curriculum 
may be adjusted to the student. 

The adjustment of the student to the curriculum is a com¬ 
plementary task in which the deans and student advisors are 
calling upon the psychologists to assist by bringing mentality 
tests to bear in diagnosing the causes of a student's failure 
to do good work. 

A fifth demand comes from the placement bureau, which 
seeks information regarding the abilities of the outgoing 
seniors with which to supplement records of scholarship and 
the opinions of the instructors. 

The sixth demand is for a means of measuring the results 
of instruction and, by testing the abilities of students before 
and after their period of study, determining the comparative 
efficiency of rival schools, curricula, method and educational 
ideals. 

An additional motive which has impelled many to turn 
their efforts in the direction of mentality testing of under¬ 
graduates is one which arises from within the science itself: 
the scientific interest in the exploration of individual differ¬ 
ences, their nature, amount and causes. Indeed, historically, 
this is the original spring of interest in student testing. (4) 
Moreover, many of the actual problems of testing have been 
solved, or will in the future be faced, by psychologists whose 
interest is purely scientific and who care not a whit about 
the possible utility of the tools they forge. Some of these 
scientists deplore the trend toward application, and profess 
a high degree of apprehension lest the pursuit of truth about 
human nature be deflected and led into confusion by the de¬ 
mands of the practical. A wiser attitude is the one which 
maintains a cautious circumspection regarding the possibili¬ 
ties and the demands of applied psychology, but finds, never¬ 
theless, in these demands, a powerful impetus to pure sci- 
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cnce, an augmented motive toward painstaking research, a 
slinuilus and not a menace. 

The advantages of cooperation do not, I mamtain, accrue 
solely lo the party of the second part VVhile striving toward 
an accumulation of information and insight which will have 
some wortli for the individual tested, wc are constantly elab¬ 
orating methods and gathering data upon which pure psy¬ 
chology can draw in Us studies of character, intelligence and 
other trails of mind. It is through the further accumulation 
of facts—nieasiucmenls, profiles, distributions, correlations— 
that the psychologist of the next generation will find it pos¬ 
sible to replace both the arm-chair analyst’s hazy and verbose 
picture of human nature and the laboratory analyst’s skeleton- 
likc caricature of it, with an account that is both scientifically 
accurate and rccogniKably adequate to the living reality. 

There ought then to be no hesitavicy. The hearty support 
and active cooperation of workers in the realm of pure psy¬ 
chology is absolutely essential to the development of the ap¬ 
plied science; and it is with confidence tljat we who are pri¬ 
marily occupied with application, turn to onr colleagues of 
purity uiiitnpugncd for help in attacking preci.sely these prob¬ 
lems of mental analysis, measurement, diagnosis and prog- 
noslscalion wliich arc being forced upon us by the college 
administrator's demands for student testing. 

II. The Problems Classified 

Au inventory of pertinent problems discloses a need for 
research in almost every quarter of the field; devising tests, 
Standardizing tests, evaluating tests and establishing norms. 

The assertion recently curreJit that tlie greatest need is for 
an accumulation of data with tests and procedures already 
standardized ratlicr than for the devising of more tests, docs 
not hold today. We need more and better tests, particularly 
tests of special abilities similar to ’Seashore’s measurements 
of the components of musical ability .(14) or Stenquist’s 
assembly tests (16) or Thiirslone’s tests of capacity to handle 
ideas involving relations of space and forin.^ We need also 
carefully graded measures of general intelligence which arc 
more accurate in the diiTerentiation of the higher ranges of 
superior adult capacity than are the Binet tests for example 
in difTerentiating capacities at the lower end of the intelli¬ 
gence scale. There is an insistent call—to which not many 
psychologist.s have as yet had tiie temerity to harken—for 
conative and affective test s, for measures of such compon- 

* Not yet published. 
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cuts of character and personality as persistence of motives, 
relative strength of interests, development of taste and of 
capacities for enjoyment. (See, however, Guy Fernaid’s test 
of grit which he calls an achievement capacity test (6) ; H. 
T. Moore’s method of getting at the strength of instincts by 
means of association reactions (12); Kelley’s measures of 
interests (9) Thorndike's newest scales for measuring the 
affective processes involved in esthetic appreciation of simple 
designs and of poetic quality (18); and Webb’s notable at¬ 
tempt at demonstrating the existence of a second common 
factor (20). 

Necessity exists not only for the invention of new tests but 
also for the simplification, adaptation and improvement of tests 
previously proposed, and for the provision of alternative and 
equivalent tests for use in getting repeated measures of the 
traits in question, 

New and old tests alike call for standardization after they 
have been adapted to the conditions imposed by tlte exigencies 
of college testing. Standardization of a test involves not 
only determining the best content and form, and the best pro¬ 
cedure that can be used in giving the directions and in pro¬ 
viding for fore-exercise, repetitions, uniformity of incentive 
and so on; it also implies making the instructions clear, 
simple and direct—fool-proof against both the examiner and 
the student to be tested. Published accounts of tests can 
hardly err on the side of excessive simplicity and explicit¬ 
ness of instructions. 

Still another aspect of standardization, to which all too 
little attention has ordinarily been accorded, is the determina¬ 
tion of the optimal method of scoring the results. Shall a 
student’s accuracy score in a logical inference test, for ex¬ 
ample, be the total number of right reactions, or the right 
minus the wrong, or the ratio of the right to the difference 
between the right and the wrong? This is a question that 
can be answered either intuitively (as it ordinarily is) or em¬ 
pirically by finding which method of scoring gives the best 
distribution and the highest correlation with some other 
available objective measure of the trait in question. This 
empirical determination of the optimal method of scoring a 
test for any specified purpose, we at the Carnegie Institute 
of Technology, following Tliitrstone, are accustomed to 
speak of as the calibraiion of the test. I venture the sugges¬ 
tion that some of the discouraging results recently obtained 
by Bell (2) from tests of students are partially attributable 
to the use of arbitrary instead of empirical calibrations of 
the tests used. 
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Another large group of important researcti problems centers 
about the evaluation of tests already standardized and cali¬ 
brated. Just what is the psychological interpretation of each 
of the tests under consideration? What information of practi¬ 
cal significance emerges from studies of correlation between 
the test results and estimates of intelligence, school standings, 
later vocational success, etc? What is the relative practica¬ 
bility and utility of the test in question, when compared with 
other tests, as to susceptibility to the effects of practice, of 
coaching, and of familiarity with similar test situations? To 
cite an illustration, just how much or how little information 
about a student’s motor-coordination and fatiguabiUty are 
lost when one gives the tapping test as a group test, using 
pencil and paper and ten-second trials, instead of employing 
tapping board and Icymogiaph with the full procedure as 
specified by Wells? 

. In attempting to measure native intelligence how much 
is gained or lost by devoting an available half hour to giving 
Scott’s complex group test No. r (13), instead of spending 
the same time in giving separate tests of opposites, verb-ob¬ 
jects, analogies, addition, easy problems, iihderstanding direc¬ 
tions and matching proverbs? Numerous similar questions 
of relative utility are now being answered in many laboratories 
by the one best method of actual trial. ($> 8,10, ii, 22.) 

After a series of te:sts for college students have been de¬ 
vised or adapted, standardized ana calibrated, and evaluated 
with reference to their psychological significance and their 
relative utility, there remains the stupendous task of estab¬ 
lishing norms for the various groups to be measured and of 
determining the boundaries and border-line zones within which 
it is possible to make definite statements as to the degree of 
probability of a student’s success or failure in the work he 
IS undertaking. 

In the laboratory which I represent, we have found it 
most convenient to throw our data always into the form of 
ogive curves of distribution or percentile graphs. These 
graphs arc simple to plot, and blue prints of them form 
extremely convenient means of reference to the available 
norms. One sees at a. glance the range, the median score, 
the quartiles and the ten-percentiles, and can instantly trans¬ 
late any new individual score into terms of precise relative 
rank among a hundred members of the group in question. 
The accompanving cut shows such a percentile distribution 
of the scores for accuracy in Scott's intelligence test No. i., 
(13) made by 97 young women of the present entering class 
of the Margaret Morrison Carnegie School (the woman’s 
vocational college of the Carnegie Institute of Technology), 
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on tlie first! day of their attendance last fall. It is clear from 
the form of the curve that either the test is too easy for 
this group or the method of scoring for accuracy is not 
severe enough. But for immediate purposes it serves a. highly 
useful function as a percentile scale of measurement. It is 
inserted here as a sample of thirty such ogives prepared this 
year from data on tests of students, by L. L. Thurstone, for 
use in our Bureau of Mental Tests. 


•i: 

I 



Score 


X SAMPLE OGIVE 


III, A Preliminary Program Of Co6perative Research 

Such a formidable array of varied problems would discour¬ 
age the psychologist who is invited to undertake the testing 
of college students, if he were not fully aware that already 
many laboratories are actively engaged in attacking precisely 
such tasks as these. A recent questionary by Professor Bird 
T. Baldwin (i) discloses no less than forty-one members 
of the American Psychological Association who report re¬ 
search now in progress on problems apparently germane to 
one or the other of the four main divisions of inquiry outlined 
above. Other psychologists, too modest perhaps, to classify 
their tentative efforts under the caption of research, are do¬ 
ing student-testing although they are not listed in the Baldwin 
report. 

To facilitate the approach of the day when psychologists 
shall be in a position to render with adequacy the services 
which the colleges are asking of them, it is important that 
three steps be taken at once, toward effective cooperation. 

First in importance is the assembly of information now 
available. Scattered through our laboratories are many files 
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of test data that have not been published; many minor experi¬ 
ments on methods of giving, calibrating or evaluating tests 
that have never been reported; many good ideas for new or 
different tests of adults which have not as yet been fuUy elab¬ 
orated; many discoveries of labor-saving devices in the calcu¬ 
lating and recording of results which have not as yet been 
passed on to other workers. It has been proposed that these 
accumvdations he pooled, and that the American Psychological 
Association Committee on the Standardization of Mental 
Measurements be requested to aid in making this material 
more promptly available to ah. 

A second step which may soon be timely, involves the selec¬ 
tion of a small group of tests which all can agree to use in 
such a uniform maimer that coniparisoir may be facilitated,— 
the opposites test, the analogies test, the completion test, and 
the logical nieiiiory test, for example. 

The third step in our inuuetliate program of research is 
the parcelling out among the laboratories of the numerous 
research problems that most need investigation; the provision 
of duplicate sets of tests of known equivalence; the inven¬ 
tion of new tests and the improvement and adaptation of old 
ones; the comparison of group testing with individual test¬ 
ing; and in general tlie standardization, calibration and evalua¬ 
tion of each of the many tests whose usefulness has been sug¬ 
gested or already demonstrated. 

The coinplctiou of such a program is not a matter of a 
year or a decade. Only with the accumulations of pains¬ 
taking results from many laboratories over a period of years, 
carefully checked up by comparison with later performance 
of the students tested, both in their college courses, and later 
in the various pursuits to which their efforts are directed 
after graduation, will we be in a position to give to under¬ 
graduates of succeeding college generations individual counsel 
superior to that of unaided common sense and personal 
insight. 
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L. R. Geisslbr 


The answer to the question: What is applied psychology? 
depends (a) upon the meaning of the word ‘ psychologyand 
(b) upon an understanding of the differences between ‘ ap¬ 
plied ' or its synonyms and ‘ pure' or its synonyms. The term 
‘psychology’ may be defined from various_points of view; 
for examplej psychology is said to he the science of mind or 
consciousness, or the science of behavior or conduct, or the 
science of mental structures and functions, or, most generally, 


as the science of mental life. Strictly speaking, this last defini¬ 
tion is too broad, because mental life includes, among others, 
the moral, aesthetic, logical and speculative aspects which are 
not subject-matter of psychology but belong to such mental 
sciences as ethics, aesthetics, logic, metaphysics, etc. To give, 
then, in a preliminary way a positive limitation to our term, 
we may define psychology as the science of mental life in its 
structural, functional, genetic, and social aspects, and indicate 
Uter in detail what these terms imply. 

By ' applied psychology ’ we mean what is sometimes called 
practical psycliota or psychotcchiiics or psychotechnology as 
opposed to ‘pure" or ’thcorcticaH or ‘general’ psychology. 
In order to understand fully the differences between the two 
groups, it seems desirable to make a more extensive coiiipari- 
8 on, applicable to all 'general' and'applied' sciences, because 
such a procedure will at the same lime indicate the relation 
of applied psychology to other branches of knowledge and may 
thus help us to be sure of our own ground and consistent in 
our point of view. 


It Ls sometimes stated that' pure' science is interested in 
facts for their own sake or for the sake of merely knowing 
them, while applied science studies facts for utilitarian pur¬ 
poses. But it may be doubted whether the first of these two 
attitudes is ever realized in its extreme form, and if so, 
whether It is a truly scientific attitude. Nor is it' any more 
reasonable to go to the other extreme and demand that each 
newly discovered fact should 'at once be assigned its utilitarian 
or practical value. It might be interesting to determine how 
many pure or abstract facts discovered more than ten years 
ago are still waiting for their practical application. The re- 
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suits of psychology, in particular, have frequently been ar¬ 
raigned as being too abstract and theoretical to be readily 
utilised in those concrete and practical events in which mental 
life plays an important part. This criticism is due to a failure 
to understand fully the differences between general and applied 
psychology. 

Our general comparison will be based on the following five 
categories: aim, standpoint, problem, scope, andjnethod, with 
their underlying principles. For fhe sake of greater trans¬ 
parency and easier treatment they have been condensed into 
the following schema, which will be further explained and 
illustrated by reference to various sciences in general and to 
general and applied psychology in particular. 

In the first place, then, the ultimate aim of all general sci¬ 
ences is to extend and improve human knowledge. To appre¬ 
ciate its significance in the concrete, we may be permitted to 
indulge in a little speculation about its origin, based on the 
assumption that the childhood of the human race is reflected, 
at least in a measure, in the childhood of the individual. We 
may thus imagine that the first impetus to ac(^uire knowledge 
came from an instinctive ‘browsing' which in some of our 
ancestors was so strong as to manifest itself 'even after their 
more or less immediate bodily wants were satisfied and thus 
led to what we now call ' instinctive curiosity ’; for this orig¬ 
inal, aimless browsing with its accidental rewards in the first 
crude discoveries probably afforded sufficient pleasure to make 
it self-perpetuating. The step from this leisurely browsing 
to an intentional searching for new and better ways of meeting 
certain situations probably depended upon the fact that the 
original discoveries could frequently be utilised, In this way 
the instinct of curiosity acquired a twofold biological value, 
for it could be indulged in either for its bwn satisfaction, as 
the forerunner of our modern ‘ purely intellectual pleasures ’; 
or for the sake of making future conditions of life more com¬ 
fortable, and future behavior or conduct more efficient. Now 
if ' pure ’ scientists are bom and not made, they must have 
the browsing instinct in its 'purer', original form, for they 
take their keenest delight in the discovery of new truths. The 
aim of the applied sciences, on the other hand, is more prosaic, 
for they strive to enrich and improve the conditions and 
phases of human life and conduct, that is, they try to help 
us master or control difficult situations or meet them with 


more successful responses. This aim is attained by accumulat¬ 
ing a body of facts bearing on these situations and responses, 
while the actual application of this knowledge is carried on 
by the practical expert. We have thus a science and an art 
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General or Pure or Theoretical Practical or Applied Sciencea 

Sciences or Technology 


AIM 

To extend and improve 

Human Knowledge 

To extend and improve 
the conditions and phases of 
Human Life and Conduct 

STANDPOINT 

of Objectivity or Univer^l Validity 
as expressed in Scientific Lawa 

of Subjective Particularity or In¬ 
dividual Interest in Dtility 

SCOPE 

depends upon 

Inherent Similarity of all facts of 
a science or assets of knowl¬ 
edge 

depends upon 

Inherent Frequency of factors 
composing concrete events 

PROBLEM 

to discover or establish instances of 
universal similarity or validity 
to trace their origin or development 
to explain their causal connections 

to analyse ^tuations and responses 
for events) into variable and 
constant or essential and unessen¬ 
tial components 
to trace their interrelations 
to modify these components so as 
to prrraucc same results more 
efficiently 


METHOD 


Observation and Experimentation 
identical ae to 
Comparison, Repetition, 
Accumulation, Modification. 
Elimination, Measurement, 
dilTercnt as to 
Simplification, Isolation, 
Abstraction, Induction, 
and ClassiOcation 


Observation and Experimentation 
identical as to 
Comparison, Repetition, 
Accumulation, Modification, 
Elimination, Measurement, 
different as to 
DlfferenUation, Separation, 
Correlation, Deduction, 
and Standardization 


of teaching, of medicine, of engineering, of agriculture, etc. 
To be sure, sometimes both science and art are represented 
in the same person; but likewise pure and applied science may 
occur in tlie same individual, as when a psychologist interested 
in the problems of coiof'blindness engages in testing his sub- 
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jccts for the purpose of showing them how best to o-vercome 
their handicap. As a matter of fact, the distinctions which 
are to be drawn in this paper between pure and applied sci¬ 
ences are perhaps somewhat overemphasised for the purpose 
of clearer thinking and better understanding only, and it is 
readily granted that in actual practice there are many transi¬ 
tions and fusions. 

The ultimate aim of pure psychology is, according to the 
general principle, to extend and improve our knowledge of 
mental life with regard to its structural, functional, genetic, 
and social aspects, We do not use the phrase ‘ mental life' 
in any technical sense, but include in it all varieties of con¬ 
scious and semi-conscious experiences in their normal, sub¬ 
normal, and abnormal forms and in their fully and incom¬ 
pletely developed stages, both in human and other living be¬ 
ings. By the structural aspects of mental life we have refer¬ 
ence to the most common elementary and complex experiences 
ranging from the simplest and more or less abstract and mean¬ 
ingless sense-impressions through the perceptions of external 
objects and their interpretations to the highest forms of in¬ 
tellectual complexity, as ideas, concepts, judgments, thoughts 
and also the emotions and voluntary choices and actions, The 
functional aspects involve the organization of our experiences 
on the basis of attention, memory, recognition, imagination, 
comparison, and reasoning. The genetic aspects include the 
development of mental life in the individual and in the race, 
while the social aspects involve those changes in mental life 
which are due to the social intercourse among human beings. 
We might summarise these statements by saying that general 
psychology aims to study the ultimate or essential nature and 
constitution of mental life or experience as a whole. While, 
for example it tries to find out how we reason and form judg¬ 
ments, it does not seek to determine whether our judgments 
are logically correct, or morally sound, or aesthetically valu¬ 
able or in harmony with other metaphysical speculations. 

On the other hand, applied psychology aims to investigate 
and improve those conditions and phases of human life and 
conduct which involve mental life, especially in its social 
aspects, since practically all human activity is nowadays carried 
on as a function of social intercourse. The solidarity and vital 
fitness of human society does not so .much depend upon the 
physical likeness of its members as upon the harmonious in¬ 
teraction of their minds, which are of such great variety and 
complexity that any two of tliejn will resemble each other only 
in a general way. And yet these minds are constantly enter¬ 
ing into each other’s situations to which prompt and sometimes 
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delicately balanced responses are required from both parties. 
In sucl\ events mental life is perhaps the most important factor, 
because it complicates the conditions and phases of human 
response or behavior to an unpredictable degree. These sit¬ 
uations require therefore careful study, in order to improve, 
if possible, the conditions under -which the two parties have 
to react upon each other and thereby exert also a beneficial in¬ 
fluence upon their mental life. 

Every discovery of a new fact, intentional or unintentional, 
is of course an extension of human knowledge and an enlarge¬ 
ment of the conditions of human life and conduct. But it 
cannot help to improve either unless it can be viewed from 
certain scientific standpoints, Radio-activity, for exarnple, re¬ 
mained an isolated, unintelligible phenomenon until it could 
be incorporated into physics as fitting under its well established 
laws of nature. And os soon as this was accomplished, radium 
began to exert Its beneficial influence upon human life and 
conduct. The general sciences take for their standpoint an 
objective attitude which transcends the interests of the in¬ 
dividual and looks for the universal validity of their facts 
that is expressed in the form of scientific laws. To use an 
example from psychology, take the fact that human beings can 
pay altention. General psychology, accordingly, asks, in which 
forms and stages of mental life is attention possible, what is 
attention, how many kinds or degrees of it occur, how long 
may it last, how many items may it include in a single 
moment, how does it change with age, sex, inheritance, and 
environment? and like questions. The answers give us the 
psychological laws of attention. Like other sciences, general 
psychology purposely eliminates or disregards unessential de¬ 
tails and especially accidental individual differences, because 
they obscure the universal validity of its laws. Consequently, 
all scientific laws involve the assumption that all essential con¬ 
ditions remain constant. 

In the case of the applied sciences, however, the standpoint 
is the very opposite. Here every concrete situation is an ob¬ 
ject of investigation in itself, appealing to the subjective in¬ 
terests of certain individuals on account of its immediate 
ulilvty or threatening harmfulness, It becomes now a ques¬ 
tion, for example, now the law of gravity can be applied 
to aerial navigation, or, how certain laws of chemical action 
can be used in fighting particular diseases, etc. The signifi¬ 
cance of this pnnciple of subjective particularity for the 
standpoint of applied psychology is obvious. While general 
psychology, for example,_ reduces our daily actions to a uni¬ 
versal Schema typified iu the simple reaction experiment. 
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applied psychology studies these same actions as nearly in 
their original complexity and concreteness as experimental 
control of conditions will allow; and the more this ideal is 
approached, the more applicable will be the results. Recall, 
for example, the testing of witnesses as to their fidelity, 
reliability, credulity, suggestibility, etc., or the studies of the 
influence of humidity and temperature on quality and quan¬ 
tity of work produced, or the diagnosis for musical ability, 
or the effectiveness of certain advertisements, and others. 
In all these cases the situations presented to the individual 
tested and the responses required from them are usually 
very similar to those found in actual life. Consequently, 
the results obtained should not be generalized to the extent 
of making them seem applicable to different circumstances 
or different individuals. In other words, we should not ex¬ 
pect applied psychology to arrive at scientific laws of uni¬ 
versal validity- 

The rapid accumulation of scientific results since the days 
of Aristotle, and especially during thft last three centuries, has 
made it absolutely necessary to classify all items of human 
knowledge into separate sciences, whose scope and subject- 
matter must be definitely outlined according to certain ultimate 
principles. In the case of the pure sciences the principle in¬ 
volved is that of the inherent similarity of the facts grouped 
together, so that, for example, observations on the atomic con¬ 
stitution of the universe or its parts belong to chemistry, while 
the structural and functional elements and interrelations of 
the same universe and its parts belong to the physical sciences. 
Again, the same universe in so far as it exhibits signs of life, 
past, present or future, is studied by the biological sciences; 
and in so far as it manifests mental life it belongs to the men¬ 
tal and historical sciences. It is thus evident that at bottom 
the scope of all pure sciences is the same, but the grouping 
and relating of facts is based upon the inherent similarities 
of the facts or aspects of knowledge. To indicate the scope 
of general psychology in particular, it confines itself, as pointed 
out before, to the structural, functional, genetic, and social 
aspects of mental life wherever it is mainfes-ted. It is there¬ 
fore not limited to the human normal adult individual, but 
its various branches include also the mental life of infants, 
children, adolescents, senescents, of abnormal and subnormal 
persons, of savages and civilized people, past and present, of 
small and large social units, and also of animals and plants. 
One of the special branch?s Rfudiee thfrrelnriirrn^irhn^f^FTrffn^n 
tal changes and physic^ 
another branch seeksj to xormate 
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In all these brandies the standpoint remains the same, that 
is, tlicy study, mental changes with a view toward the univer¬ 
sal validity of tiie facts discovered. 

The scope of the applied sciences is based on an entirely 
different principle. Here such facts are grouped together 
under a single science which frequently constitute the same 
concrete situation or require the same concrete response from 
human beings. Thus the various branches of the science of 
engineering are differentiated from each other on the basis 
of specialized tasks and divided into mechanical, civil, naval, 
sanitary, architectural, efficiencyj illuminating, and other kinds 
of engineering, each group trying to meet certain situations 
whose inherent resemblance is based on their complexity, that 
is, on the concurrence of similar factors in similar arrange- 
nienls. If one examines the factors which constitute a con¬ 
crete situation from the standpoint of the general sciences to 
which tiicy may belong, one will find in most cases a number 
of such sciences are represented which are sometimes not very 
closely related to each other. Consequently, in order to 
specialise in any single applied science it is necessary to study 
at least to some extent all those general sciences upon which 
its facts are based. Hence the student of medicine, to give 
a single example, is required to know biology, physics, chem¬ 
istry, and sometimes psycholojy, besides anatomy, physiology, 
embryology, patholog^^, etc. Still more extensive must be the 
foundations of applied psychology, because its scope includes 
every possible situation or response which involves mental 
life. Since it is impossible within the short span of a human 
life-time to cover this ground, it becomes necessary to develop 
special branches of applied psychology which are to be culti¬ 
vated by specialists in each field. So far the development of 
these subdivisions has been left to chance interests of in¬ 
dividuals or to public demands. But the time seems ripe to 
systematize and organize the efforts of building up an applied 
psychology equal in rank to that of other applied sciences, and 
the author hopes tliat this task will be faciliated by the Journal 
of Applied Psychology, the plans for which had been slowly 
shaping themselves in his mind for some time. 

In outlining the scope of applied psychology wo cannot be 
confined to the field as so far actually cultivated, but must 
include in our discussion the possible extensions which are 
provided for in the formulation of the general principle as 
adapted to our special topic. According to it the scope of 
applied psychology is the study of those conditions of human 
life and conduct, that is, those concrete situations and re¬ 
sponses, in which the mental life of human beings is an im- 
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portant factor. The situations may be roughly classified into 
three groups, namely, those which arise (a) from the indivi¬ 
dual's hereditary equipment, (b) from his physical environ¬ 
ment, and (c) from his social environment. The first division 
would include the study of individual mentalities of sex, age, 
race, special talent, genius, criminal, types of character, indi¬ 
vidual differences and such defects in mental equipment as 
do not involve abnormalities but only developmental retarda¬ 
tion ; and this branch might be called diagnostic psychology. 
The next subdivision will study the influences of climate, 
weather, humidity, temperature, nutrition, sanitational and 
other environmental conditions upon mental life and receive 
the name environmental or better hionomic psychology. The 
third group comprises the influences of tradition, customs, 
beliefs, superstitions, myths, religions, panics, wars, strikes, 
and such institutional forces as administration, organization, 
discipline, and others, upon the mental life of the individual 
or the group and may therefore be called socionomic psychol¬ 
ogy. It is to be distinguished from social or sociologic psy¬ 
chology, which is a branch of general psychology, not only 
^ scope, but also by aim, standpoint, problem and method.— 
'The responses which involve mental life may also be grouped 
into three classes, (a) vocational, (b) recreational, and (c) 
coinmunicational activities. : The psychology of vocational 
activities will include the study of mental factors involved, 
for example, in legal, medical, educational, industrial, com¬ 
mercial, and other skilled and unskilled work. The psychology 
of recreational activities will study, among other topics, the 
mental life involved in artistic creations and enjoyments, in 
playing games and musical instruments, in singing, taking part 
in sports and athletics, in more passive amusements, in pur¬ 
suing hobbies and similar pastimes and other leisurely occupa¬ 
tions. The psychology of communicational activities) finally, 
will investigate the mental factors involved in reading, writing, 
speaking, stuttering, using gestures and other symbols, signals 
and codes, typewriting, stenography, telegraphy, telephoning, 
printing, interpreting, translating, and the like. To be sure, 
there may be overlappings, as the same activity may be used 
for all three purposes; but when this is the case, there will be 
found also significant mental differences. Nothing has been 
said here of the psychology of learning, because it may belong 
into both, general and applied psychology, according to its 
treatment. 

A complete bibliography or a historical sketch of psychology 
would show that some of the topics here mentioned have been 
investigated in the very early stages of our science, for in- 
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Stance, reading, writing, religion, beliefs, superstitions, and 
certain aesthetic expecietices. Other topics have begun to 
occupy the center of interest more recently, as those of indi¬ 
vidual differences, defects, studies of humidity and temper¬ 
ature, examinations of witnesses, business appeals, and others. 
Some topics, finally, have not yet received much or any atten¬ 
tion, as character-diagnosis, nutritional influences, administra¬ 
tive and disciplinary factors, salesmanship, amusements, and 
others. Only three of all these numerous topics have so far 
had their own organs of publicity, the psychology of religious 
experiences, of education, and of retardation; all the other 
topics will find representation in the new Journal of Applied 
Psychology. 

The difference in scope between the general and applied 
sciences is intimately connected with a wLde difference in their 
problents. It is frequently stated that the general sciences have 
at least three or four chief problems, briefly -enumerated as 
those of analysis, synthesis, genesis, and explanation. The 
first two consist in the discovery and establishment of new 
instances of universal similarity and validity, the third .involves 
the question of origin and development, and the last searches 
for causal connections. In some sciences the third, in others, 
the fourth problem, is of minor importance. In general psy¬ 
chology all four receive about equal attention. The object 
of analysis is to reduce mental life to its most elementary ex¬ 
periences and to describe the structural composition of mental 
complexes. The problem of synthesis is to discover the uni¬ 
versally valid laws of these elementary and complex experi¬ 
ences and especially to describe their functions in the general 
course of mental life. The question of mental development is 
attacked by genetic psychology, which includes child-study, 
racial, social, and anthropolo^cal enquiries. Finally, the pro^ 
Icm of explanation i? to investigate the relations of mental 
life to concomitant physical and physiological phenomena. 

The problems of the applied sciences are in. so far similar 
as they also include ajiaiysis and explanation. Since, how¬ 
ever, they deal with complex situations as the conditions of 
human life and conduct, their first problem is an analysis of 
these situations, but not for the sake of establishing ultimate 
elements and universal validity, but rather for the purpose of 
discovering their constant and variable, or 'essential and un¬ 
essential components or contributing factors, The second 
problem consists In a similar analysis of the responses depend- 
ing on the particular situations investigated, again for the 
sake of finding thrir essential and unessential or constant and 
variable (actors, la a third group of problems an explana- 
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tion of the interrelations between the situations and responses 
is aimed at and frequently involves a quantitative or statistical 
enquiry, The last and perhaps most important problem is to 
find means of modifying either situations or responses or both 
in such a way as to attain the same or better results with 
greater economy of the essential components. Again, as in 
the case of the general sciences, these four kinds of problems 
are not of equal weight in all of the applied sciences or in 
all of their investigations. 

Let us illustrate these four problems by a topic of civil 
engineering, namely, road-building, (i) Among the compo¬ 
nents of the situation are: a survey of the country through 
which a new road is to be daid, a measurement of its eleva¬ 
tions, a study of its drainage, both on the surface and below 
it, an analysis of the soil, a study of geological obstructions, 
of climatic and weather influences, a consideration of the 
distance of building material and the methods of hauling it, 
of other existing means of traffic, as rivers, canals, railroads, 
branch and cross roads, and of the location of communities, 
dwellings, schoolhouses, churches, stores and similar other 
social centers of the neighborhoods. (2) An analysis of the 
responses or phases of human behavior involved will reveal 
among others the following components; vehicles of traffic 
used by the inhabitants, the latter’s purposes of building the 
new road, weight of the goods to be shipped over it and of 
the vehicles used, the desire of avoiding either steep grades 
or long detours, and the like. (3) The problem of tne inter¬ 
relations between these and the former components require 
the consideration of the possible width of the road, of its gen¬ 
eral direction, of grading and shading, of junctions or cross¬ 
ings with other lines of traffic, and of avoidance of sharp 
curves or hidden turns, (4) The last problem consists in 
an enquiry into original cost of construction and material, 
into future expenses of repairs and upkeep, into avoidance 
of unnecessary bridges, railroad crossings or tunnels, into 
value of traffic served by the road, and other items. 

To 'consider now the case of applied psychology, the first 
chief problem is to analyse the mental components of certain 
situations or conditions of human behavior. A good example 
may be found in the psychology of salesmanship. ‘ Here we 
have to deal either with the travelling salesman or the travel¬ 
ling customer. The latter may be in one of three possible 
states of mind, (a) he may know what particular article he 
wants to buy when entering a store, or (b) he may know 
what kind of an article he wants to buy, or (c) he may merely 
want to look around, without definite intentions of buying 



56 


GEISSL&R 


anything, Each of these states may be furtlier analysed. 
Among the mental components of (a) may be; a definite idea 
of the article wanted as to size, color, shape, price, brand, 
packing, etc.; a definite purpose for the article, a definite or 
indefinite idea as to where to buy it or try to do so, a definite 
purpose to buy it, and a definite of indefinite plan as to the 
next inipoitant step after the purchase, manifested frequently 
by an attitude of haste or of leisure. The salesclerk's re¬ 
sponses should be regulated by a knowledge of such compon¬ 
ents just as much as by the circumstances as to wliether the 
desired article is in stock or “just out." Here, however, we 
arc touching upon the second problem of applied psychology, 
an analysis of the mental components of human behavior. To 
continue our previous example, the sales-clerk’s response may 
be of the listless, mechanical, indifferent sort revealing a mini¬ 
mum of mental life,—as is frequently seen in booths for sell¬ 
ing tickets to some exhibition or in department stores selling 
oiiiy very low-priced goods,—or it may be inattentive, dis¬ 
tracted, a.s if disturb^ by the customer’s appearance, and 
manifesting a lack of interest in the process of the sale, or 
it may be of the quick, alert, interested, attentive kind that 
is ready to pierce the customer's mind and to read his thoughts, 
for the purpose of selling him something else. To proceed 
now to the third problem, applied psychology has to show the 
relations of the mental components of the response to the 
components of the situations. Thus the response of the me¬ 
chanical, listless saies-clerk may have been conditioned by 
fatigue, or underfeeding, or poor health, or lack of expera- 
eiice, or underpay, or the like. The last problem of applied 
psychology is to inoclify or improve the essential components 
in situations or responses or both in such a way as to help 
attain more efficient results. Of course in any concrete case 
it is necessary that all the other essential non-mental com¬ 
ponents be likewise improved, otherwise they might offset or 
destroy any changes that the former might have brought 
about. This Is, of course, the work of the practical expert, 
hut his knowledge of the ways of iinprovutg the whole event 
must come from the various applied sciences that are relevant 
lo the case in question. Illustrations of both, the balanced 
and the unbalanced efforts of improvement are frequently 
found among advertisements. Thus an advertisement may 
be constructed correctly according to psychological principles, 
blit appear in a poor medium, or at the wrong* time, or in the 
wrong community, For example, the writer has in mind a 
heautifvil and attractive streetcar poster of a certain well- 
known summer school exhibited in a community of another 
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state in which a large summer school was conducted. More 
frequently it happens that an advertuement correctly employs 
certain essential psychological principles but violates certain 
others just a§ essential. Such mistakes are due, as a rule, 
to an incomplete analysis of the situation or the expected 
response. 

Since the problems of the general and applied sciences are 
in partial agreement, that is, in so far as they involve analysis 
and explanation, we may expect that the two groups will be 
similar, to some extent at least, with regard to their method 
of investigation, which is the last point of comparison in our 
schema. In general, both groups of sciences may be said to 
depend upon the method of observation for the accumulation 
of their facts, and tlie more detailed procedure will include the 
processes of comparison, repetition, modification, elimination, 
and measurement. These steps are facilitated by the use of 
experimental control of the factors under investigation. In 
the general sciences this control is as a rule very rigid and 
refined and makes it possible to greatly simplify the conditions 
by isolating the desired components, sometimes with the ad¬ 
ditional help of mental abstraction, until as a result the ulti¬ 
mate, unanalysable elements are discovered. The latter may 
then be recombined in old and new ways, and by this in¬ 
ductive procedure the universal validity of their laws is estab¬ 
lished. For an illustration let us watch the botanist in his 
study of the nutritive processes of a certain plant. He will plant 
a large number of seeds of that plant in various kinds of soil, 
which he has either artificially prepared by mixing or whose 
chemical composition he has otherwise previously analysed. 
The amounts of water, heat, light, etc., administered daily to 
each specimen are carefully measured and recorded and the rate 
of growth is observed in minute detail, including among others 
the number, size, and first appearance of roots, stems, leaves, 
buds, flowers, fruit, etc. These observations are repeated, 
sometimes for years, and with still further modifications until 
all accidental factors are eliminated. The results are then 
compared with a careful microscopical analysis of the cells 
of the different parts of the plant, and any doubtful facts 
must be repeatedly tested and verified, before a universally 
valid description of the nutritive processes of this plant is 
obtained. On the basis of the results obtained the plant re¬ 
ceives a certain classification in the botanial system. Such is, 
if not always the actual, at least the ideal method, and with 
minor variations, due mostly to differences in subject-matter, 
it is also employed by general psychology. Again, in any 
single investigation of some particular problem some of these 
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steps may be omitted, others may have to be very much ex¬ 
tended, while some may be combined into a single act. Like¬ 
wise the actual temporal order of these stages in the procedure 
may vary from time to time, both in the general and the ap- 
pli^ sciences. 

The latter differ from the fonner in several respects. Since 
their problem of analysis is not to find ultimate elements, but 
to single out the constant from the variable or the essential 
from the unessential components, they do not have to carty 
the process of simplification to the highest degree, so that they 
may substitute for it the methods of differentiation and sep¬ 
aration. Furtlicnnore, since they always deal with a concrete 
situation or response, a too rigid and refined control of condi¬ 
tions might destroy the object of investigation and either sub¬ 
stitute for it an artificial product which is not true to life, 
or at least prevent the study of the relations of the compon¬ 
ents to each other and to the concrete whole. The latter step 
constitutes the method of correlation and takes the place of 
induction. It is often supplemented by a process of deduc¬ 
tion which consists in referring the separated components to 
the laws of the corresponding general science and inferring 
from them such changes in the concrete event under investi¬ 
gation as promise more efficient results in the end.' This leads 
to the lest step in the method, that of standardization, which 
takes the place of classification and is based, in part at least, 
on the results obtained by the corresponding general sciences. 
Standardization thus Is the process by which the fourth prob¬ 
lem of the applied sciences is to be solved. 

With the exception of this last step the differences in the 
methods of the two groups of sciences are in some cases very 
much obliterated, Nevertheless it seems important to keep 
the two separated in thought at least, in order to avoid con¬ 
fusions and conflicts in actual practice. Thus a clear under¬ 
standing of these differences will be helpful in deciding the 
present claims of the value of mental tests. An attempt to 
settle this dispute is of course beyond the scope of this paper, 
although it is hoped that the latter may contribute its share 
toward a satisfactory solution of the difficulties involved. In¬ 
stead, it seems more appropriate to conclude with a concrete 
illustration of the experimental procedure in a problem of ap¬ 
plied psychology, 

Suppose, then, it was desired to discover which persons 
out ot ten possible suspects had been witnesses of or taken 
part in a certain event, especially as the participants might 
try to conceal connection with it. The first, thing to do is to 
obtain, or if necessary to construct, a standardized list of one 
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hundred irrelevant words which are sufficiently general in 
character and which refer to nearly every possible general 
topic of life except to the event in question. > Then .make out 
a new list of 25 to 50 ' relevant' words, each referring more 
or less pointedly to some phase of this event, (this step in¬ 
volves differentiation). Then mix the two lists in such a way 
that there are always two or three irrelevant words in suc¬ 
cession, but the relevant words are sometimes scattered singly 
amongst them, sometimes follow in small groups of two, three, 
or four (modification). Now submit each of the ten sub¬ 
jects singly (separation) to the following tests: after explain¬ 
ing and illustrating to the subject that he is to respond as 
quickly as possible to each word said to him with the first 
word occurring to him, pronounce the first word and at the 
same time start a stopwatch. As soon as the subject begins 
to reply stop the watch, write down what he says and the 
length of time it took to answer (measurement). This pro¬ 
cess is continued until the complete list has been submitted. 
At a later trial ^repetition) the following modification may 
be introduced: ask the subject to respond as quickly as pos¬ 
sible, whenever he caii; with the same word that he used be¬ 
fore, but If it does not readilly recur to give the very first new 
word that comes to his mind. Calculate next the time aver¬ 
ages and their mean variations for each whole list, for the 
irrelevant, and the relevant words separately and correlate 
them with the kind of replies given. A comparison of the 
quantitative and qualitative data will help in the elimination 
of those persons whose results show no marked differences in 
their responses to the relevant and irrelevant words. In the 
case of the others it is not only possible, by deduction from 
the general laws of emotion, to say that they have been present 
at the event, but one may- sometimes infer from the nature 
of their replies to what extent they have taken part in the 
concealed event. We have not indicated in this abbreviated 
illustration the various precautions that may be necessary in 
order to control the conditions of experimentation and that 
should be considered essential factors in the method. 

In place of a summary of this systematic enquiry into the 
nature of applied psychology a final word may be said about 
the relations between applied psychology as a science and as 
the art of making practical applications of its results to con¬ 
crete events in daily life, The question is sometimes raised: 
Are the scientific results of psychology so fully established 
that we are justified in making practical use of them? An 
affirmative answer can be gi\ en only with reference to a few 
topics, and even here only with certain limitations and quali- 
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ficalions. A true selection of these topics can be made only 
by a psychologist who is a specialist and thoroughly familiar 
with the whole field of his science, and all applications should 
be made either under his supenision or with his full ap¬ 
proval But if he wishes to make the applications himself, 
lie thus becomes a practical expert, and it becomes now 
necessary for him to study also the practical field in which 
he wishes to work, Take the case of advertising. As a 
psychologist he may be able to analyse the mental factors 
entering into this work, but there are many more items of 
a very teclinicol nature, such as a knowledge of printers’ tj^pes 
and cuts, of newspaper organization, of articles advertised, 
of other mediums, and so oft, without which he could not 
become an expert writer of advertisements. On the olher 
hand, the professional writer of advertisements cannot in^ 
tclligcntly and successfully employ psychological principles 
without a fair knowledge of the two branches of the sci¬ 
ence, because there is no single universal principle that can 
be applied equally well to all kinds of advertisements, so 
that in each case he has to make a careful selection and 
balance of all factors involved. This' principle of subjective 
particularity, as we have called it, holds true of all con- 
Crete events involving mental life, and its recognition will 
prevent many wrong expectations or disappointments with 
regard to the iintnediate benefits to be derived from ap- 
applied psychology. 



A FOURTH METHOD OF CHECKING RESULTS IN 
VOCATIONAL SELECTION 


By Walter Dill .Scott, 

Director Bureau of Salesmanship Research, Carnegie Institute o( 
Technology, Pittsburgh, Pa. 


There need be no confusion between vocational guidance 
and vocational selection. The two are totally distinct in pur¬ 
pose, method of procedure and certainty of results. 

The purpose of vocational guidance is to select from all 
possible vocations that one for which a particular individual 
is best suited. The purpose of vocational selection is to 
select for a particular position that one of the applicants wh-o 
is most likely to succeed in it. 

The method of procedure in vocational guidance is to 
analyze all possible vocations and then to analyze the entire 
personality of the individual in order that he may be guided 
into that particular vocation for which he possesses the great¬ 
est aptitude or which afiords him the greatest possibilities. 

method of procedure in vocational selection is to an¬ 
alyze a single vocation, to test applicants as to their fit¬ 
ness for the single function or for the complex of func¬ 
tions involved in this vocation. 

The vocational ‘ guider' has developed no adequate method 
of checking the certainty or the wisdom of his advice. If he 
advises Johnny to become a plumber it is quite possible that 
another equally wise guider would advise against such 
action. We know nothing of the agreement between the 
judgments pronounced by each of a group of experienced 
advisors all working under the same conditions. If he ad¬ 
vise Johnny to become a plumber, Johnny !may learn the 
trade, but succeed only indifferently. Such a failure on 
Johnny’s part can not be construed as conclusive evidence 
against the wisdom of the guider’s advice. If Johnny had 
entered any other trade or profession his failure might have 
been more disastrous. Even if Johnny had succeeded as a 
plumber the wisdom of the advice of his guider would not be 
conclusive. Johnny might possibly have had a much greater 
career if he had been directed to dentistry. This unusual 
difficulty of checking results in vocational guidance has 
given iticreasod importance to vocational selection as a field 
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for i-G&earch and for training for those who iiope ultimately 
lo advance the cause of vocational guidance. 

lleiorc any method of vocational selection is put into 
practice, its adequacy is easily checked; checks for estimating 
the value of a series of special tests have been worked out in 
actual practice. If, for example, the task is to select sales¬ 
men for a particular commodity to be sold tinder recognized 
conditions, the salcs-manager can readily try out the tests in 
advance by the following method. Let him select from his 
present force of salesmen worlciiig under these conditions 
ten successful salesmen, ten who are moderately successful 
and ten who have not been even moderately successful. Let 
him arrange these thirty in rank order from best to poorest, 
Let his rank order then be combined with the rankings made 
independently by two or more executives of the firm who 
are acquainted with the salesmen and their work. This coin- 
bined ranking may be spoken of as the Firm Rank, and should 
agree closely with the rankings of the thirty, secured from 
the tests, it the tests are dependable. In actual practice a 
correlation is frequently secured in excess of 75. 

A second device for checking the tests is to nave experi¬ 
enced men tested with the applicants. If a man has already 
proved hinuelf successful in a given position and then is 
tested with applicants for the position, he should make a 
good showing if the tests are adequate, Correspondingly, 
the man who has been thoroughly tried in the position and 
lias failed should not be able to make a good showing if he 
takes the tests with the applicants. Men of known ability 
appearing with applicants may be called ' Ringers' and are 
useful in checking the adequacy of the method of giving 
the tests. 

Tlicre is a third check on tests that is the most dependable 
of all, but wliich is not available until after the tests have 
been put Into operation. This may be called Vocational Ac¬ 
complishments and consists in comparing the ratings received 
in the tests with the later accomplishments in the vocation. 
No man engaged in vocational selection should rest con¬ 
tent in giving any tests that are not being constantly ap¬ 
proved by this most crucial of all checks, 

The three checks mentioned above are all being success- 
hilly used, but each offers certain obstacles. It is sometimes 
difficult to induce executives to provide the Firm Rank. The 
star Ringer is compelled to masquerade as a novice. The 
unsuccessful Ringer is frequently unwilling to take the tests. 
The reports on the Vocational Accomplishments are unavail¬ 
able for weeks or even for years. 
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There is a fourth method for checking tests for voca¬ 
tional selection. This method may be designated the Ap- 
plicants-Experts method, A concrete illustration will make 
this method clear. 

About two hundred and thirty applicants had been recom¬ 
mended for a selling position by the oflicials of a large sell¬ 
ing company. For a period of ‘years about 85 per cent, of 
all applicants recommended for appointment failed, resigned, 
or were.discharged. It is only fair to assume that these two 
hundred and thirty men were a typical group, and that 85 
per cent, of them, if appointed, would fail. Before appoint¬ 
ment the men were all subjected to a series of tests, In 
the territories where these two hundred and thirty applicants 
were being tested about twenty ' managers ’ were induced 
to take the tests with the applicants. These twenty ‘ mana¬ 
gers ’ had all succeeded in the task for which the applicants 
were being sought. The term Applicants as used here refers 
to'that group, 85 per cent, of whom would later fail. The 
term Experts refers to those who have, at least in a moderate 
degree, succeeded. The accomplishment of the two groups 
in the tests is indicated in Charts I to VI. In all the charts 
the figures on the base line indicate the scores received in the 
test. The numbers in the vertical column to the left indicate 
the percentage of the group securing that particular grade 
or worse. Thus 50 per cent, of the Applicants received in 
Test I a grade of less than 60; only one of the Experts received 
a grade of less than 60. 



66 


SCOTT 


Aa will be seen at once from a glance at the charts, each 
o( the tests separated the groups fairly well -with the single 
exception of the Word-Building Test, 

The conclusions from this fourth check are obvious. The 
Word-Building Test fails to differentiate the doubtful from 
the successful group. Unless there is some reason to the 
contrary it should be dropped from the battery of tests for 
this company, Teat II is too difficult for either group, but 
stUl it differentiates the gvonps. Tests I, III and IV are 
very satisfactory in differentiating the groups. 

Test 1 is a test of general intelligence, consisting of op¬ 
posites, mixed relationship, etc. Test II is an unpublished 
test of imagination of the constructive type. Test HI is a 
modification of Thorndike's card-sorting test Test IV is 
a niodification of Trahue’s completion teat. The Word- 
Building test is the ^vell-knowti Wliijppie test. In all in¬ 
stances eight tests were given the applicants. Only the five 
referred to above were given the ' managers\ 



mental hygiene and the importance of 

INVESTIGATING IT^ 


By LiLHEJi J- Martin, Consulting Psychologist, San Francisco, Cal. 


The subject should have been stated on the program as 
Personal Mental ITygiene and the Importance of Investigat¬ 
ing it. to distinguish it from the sociological mental hygiene 
work which is at present being carried on by the Mental 
Hygiene Society. By inental hygiene I mean the psychologi¬ 
cal work to be done in creating, maintaining and restoring 
normal mental activity in a given individual. There are many 
reasons why our association should immediately take the lead, 
set the pace as it were, in this matter of mental hygiene by 
either appointing a committee to prepare a report for publi¬ 
cation in which the different phases of the mental hygiene 
work could be distributed among its various members in such 
a way that each subject would be treated by the one best 
prepared to undertake the work in the particular line, or if it 
seems undesirable to appoint a committee to prepare a report 
for publication on mental hygiene until the matter has been 
taken up and discussed by the association as a whole, would 
it not be well for the association to set aside at least one of 
next year’s sessions for the considering of this subject, 

The three most important reasons why the association ought 
to investigate the subject of mental hygiene is first —the fact 
that mental testing which should have a therapeutic end in 
view is nearly everywhere too largely satisfied with diagnos¬ 
tic work; jeronri—the fact that there is an almost universal 
use of some form of mental hygiene and that such use largely 
lacks the scientific character which it should posse-ss in view 
of our present psychological knowledge, and thirdly —because 
many of the best physicians would be glad to have the number 
of their therapeutic methods increased. In considering the 
opening of an office as consulting psychologist I had an experi¬ 
ence recently which shows the desirability of our association 
taking the initiative in the mental treatment of disease by 
publishing something in the way of a preliminary report. I 
visited some thirty of the leading physicians of San Fran- 

* Presented at the New York Meeting of the American Psychological 
Association, Dec,, 1916 . 
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cisco to inquire whether they thought there was any oppor¬ 
tunity for work there along the line of personal mental hy¬ 
giene. With one exception, where the physician was doubt¬ 
ful they replied “yes", A few physicians went so far as 
to say that mental hygiene was the next step in medicine and 
two of them actually offered me an office without any expense 
to myself. The fact is, the physicians are coming to realize 
that they have neither the time nor the knowledge to juake 
proper use themselves of mental hygiene in their practice, and 
if they do not see to it that it is taken up by persons pre¬ 
pared to undertake it scientifically it will be attempted by 
those not properly equipped. 

The investigating and applying of mental hygiene looks in 
'many directions: 

ist; To the methods and the psychological material to be 
used in teaching it to freshmen and other students in colleges 
and universities who are entirely ignorant of the laws govern¬ 
ing mental action and indeed scarcely aware that people 
possess minds. An examination of the curriculum of the 
various American universities and colleges will show that 
while lectures are everywhere given in physical hygiene scarce¬ 
ly ever is mental hygiene taken up in a place which has largely 
to do with the activity of the human mind. That mental 
hygiene is not given jn the lectures on general psychology is 
shown by examining the content of the various psychological 
text books published by college professors. Such silence in 
regard to mental hygiene cannot be attributed to psychological 
ignorance, for we have already collected a large number of 
laws regarding memory, attention, imitation, suggestion, habit, 
fatigue, etc., which would greatly help the student to under¬ 
stand and improve his own mental and physical activity, Of 
course, such a psychological discussion as the one proposed is 
bound to bring up old and unsettled questions—that of transfer 
of practice is one that immediately suggests itself. What we do 
need to do is to get together our psychological knowledge and 
decide what would be most valuable to present in the way of 
intellectual and emotional guidance not alone to the college stu¬ 
dent but to all persons desiring to improve and develop their 
ability to think correctly. That is, it seems to me that in view 
of the silence of psychological text books in general regarding 
mental hygiene this association should now collect and sum¬ 
marize in printed form such material as is now available in the 
form of syllabi and other unpublished writings whereby psy¬ 
chologists may, so to speak, pool their knowledge along this 
line in order that students may have presented in lectures on 
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mental hygiene that which will be most useful to them in their 
subsequent university work and in later life. Such a report 
might also be made very useful to the teacher of psychology 
ill meeting the needs of those outside the university who in¬ 
quire of him as to the best methods of improving the memory, 
training the attention, etc., for aid in controlling and strength¬ 
ening the intellectual life. 

and. To the making of a curtailed summary and a critical 
study of the work that has been done by psychologists and 
others in applying mental hygiene to the preventing and re¬ 
moving of mental and physical weakness and disease, and to 
an expression of opinion regarding the general value of the 
various remedial mental methods employed. 

3rd. To a brief presentation of investigations along psycho¬ 
logical and physiological lines which have a significance from 
the standpoint of mental hygiene although not directly con¬ 
cerned with it. From the standpoint of physiology the inter¬ 
esting work along this line of one of our members, Dr, Can¬ 
non, immediately occurs to one as a contribution to this sub¬ 
ject. Even psychological work which at first thought seems to 
olfer little that would be of mental hygiene value I suspect will 
be very suggestive when one examines it closely from the point 
of view of mental hygiene. Experiments with weights which 
have been sometimes considered laborious and even tedious 
at once occur to me as offering material useful from a men¬ 
tal hygiene standpoint. 

4th. To the gathering of suggestions from physicians hav¬ 
ing a psychological turn of mind who are working in other 
medical departments as well as that of psychiatry as to the 
particular fields of mental hygiene which their experience sug¬ 
gests as the most desirable and promising for investigation. 
There are, of course, certain fields as that of adolescence and 
senility the importance of investigating which will be evi¬ 
dent to those having no special medical training, 

5th. To the examination of the present statute laws in the 
various States governing the diagnosis and treatment of men¬ 
tal and physical disease which should be made to ascertain 
whether a modification of old laws is not needed and whether 
some new laws should not be introduced to aid in the putting 
of mental hygiene on a more scientific and satisfactory basis. 
The question at issue is really whether the work of the psycho¬ 
logist in mental hygiene is to be one of working entirely under 
a physician or whether his opinion on the data obtained is to 
be regarded as final, whether, as in the case of the chemist 
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who makes the urine analysis, of the physicist who makes an 
X-ray examination, the data are to be submitted to the regular 
physician often possessing little or no psychological training, 
for final examination and decision. 

Other matters needing consideration will doubtless occur 
to you which should be discussed in a report on mental hygiene 
or taken up in a discussion at a session of the association set 
apart for this purpose. In conclusion I will say, tliat I shall 
bring up this matter at the business meeting tonight and I 
very much hope that others will think also that our associa¬ 
tion should not longer ignore the thorough consideration of 
personal mental liygieue. 



A COMPARATIVE STUDY OF WHITE AND NEGRO 
CHILDREN^ 


By Dagny Sunne, Ph.D. 


As New Orleans offers unusual opportunity for compar¬ 
ative study, an investigation was begun last year to compare 
white and negro children of nearly similar social and econ¬ 
omic status by means of the Binet and Yerkes Point Scales 
and other tests. All the white children above grade II in a 
school situated in one of the very poorest districts were 
selected for examination in order to have environmental and 
school conditions as nearly similar as possible to those of 
negro children of corresponding age and grade. It was hoped 
tliat the results would indicate whether the ordinary school 
program is as well adapted to the negro children as to the 
white. The purpose was not so much to get a general intel¬ 
ligence quotient, as to find out specific points of similarity and 
difference. The children, white and negro, attend public 
schools in the same district. The white children were tested 
first and then an almost equal number of negro children of 
as nearly the same age and grade as possible. Each child 
was examined individually by the investigator. The super¬ 
intendent, principals and teachers cooperated heartily in the 
investigation, and the children, who assumed that it was 
merely a new kind of school exercise, were eager for the tests 
and seemed to do their best. Both principals and teachers 
were unaware that the tests were made for a comparative pur¬ 
pose. No children below the second grade were examined 
as it was desired to employ other tests that required the ability 
to write and to use colored crayons. The white children are 
mainly of Irish, German, Italian and French ancestry, but 
all are natives of New Orleans. In only two families is a 
foreign tongue used to any extent in the home, and few of 
the children can understand even a word of the language of 
their parents. Consequently all of these boys and girls may 
be considered English-speaking children. The white children 
tested by both scales numbered 112, 47 girls and 65 boys, from 
grades II to V inclusive; 116 negro children of corresponding 

^ From the Callender Laboratory of Psychology and Education, 
Newcomb College, New Orleans, La. 
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grades, 54 girls and 62 boys, besides 8 girls and 2 boys of the 
VI and VII grades, 126 in all. Thus 238 children were exam¬ 
ined under exactly similar conditions. 

According to school grades, the negro children are more 
retarded than the white as regards both gross percentage and 
amount, the differences being lofo and .2 year. Plowever, 
the percentage of retardation is the same for both groups in 
grade II, and a little less for the negro than for the white in 
grade V. The negro girls get higher averages than the white 
boys. By the Point Scale ages the gross percentages are the 
same, but the averages of the amounts vary by .1 year. The 
retardation of the negro children is less in percentage than 
that of the white in grades II and V, and less in amount in 
grade II. 

Reckoned by Binet ages the percentage of retardation of 
the negro children is greater than that of the white children, 
though the average amount is the same for both. At ii the 
negro percentage is a little less, and at 8 the two groups are 
about even. The percentage of retardation is greater for 
both groups by the Point Scale though the difference between 
them IS atout the same by the two scales, the negroes being the 
more retarded, The difference in amount is a little more than 
.1 year in favor of the white children. As to percentage of 
retardation at different age levels, that of the negroes is less 
Qt 8, III 12, 14 and 15, and the two groups are even at 13. 

The differences between the boys and girls both white and 
black are somewhat variable. The white girls in every grade 
average higher according to both scales than do the boys, The 
same is in general true for the negro girls, In grade IV the 
latter rank lower tlian the boys according to the Binet Scale, 
and their amount of retardation increases in the higher grades 
more than it does in the case of the hoys, The white girls 
surpass the boys in all their averages at every age according 
to_ the Point Scale scores and ages, but the average of their 
Binet ages is lower at 8, 9, and 12, The general averages 
of the negro girls according to chronological ages are higher 
than those of the negro boys, but the averages of their Point 
Scale scores and ages are lower at 9 and 14 and their Binet 
averages are lower at 9 and 13 than those of the negro boys. 
There is, consequently, some indication of a difference in men¬ 
tal development between boys and girls at the 8-9 year level 
and at early adolescence. 

In order to compare racial and sex differences, the white 
children were grouped into a lowest 255^1, a highest 25^0 
and the medium ^ 0 % according to their scores by the two 
scales, and the percentage of negro children between the same 
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limits was found. The percentage of aiegro children in the 
lowest group is greater than that of the white, but also the per¬ 
centage in the highest group. According to this grouping the 
sex difference between the white boys and the white girls, and. 
between the negro boys and the negro girls is greater accord¬ 
ing to per cents of the Point Scale scores than the correspond¬ 
ing race differences, but according to the Binet ages and the 
Point Scale ages, the race differences in the two highest groups 
are greater than the sex differences. If these children are 
compared as to amount of their scores according to the dif¬ 
ferent scales the sex differences between the white children 
according to Point Scale ages are greater than race differences 
at chronological ages lO, il, 12, and 13, and similarly the sex 
differences of the negro children at 8, 9, 10, ii and 12. Ac¬ 
cording to Point Scale scores the sex differences of the white 
boys and girls are greater than race differences only at 13, but 
the sex differences of the negro at 8, 9, 11 and 12. Only at 
10 and 13 according to the Binet ages do the white boys differ 
more from the girls than each sex does from the correspond¬ 
ing negro boys or girls, and the negro boys and girls at ii and 
12 differ more widely from each other than they do from the 
white children, that is, the racial differences in amount of 
Binet scores are greater than the difference between the boys 
and girls of each race. These comparisons show the great 
variability of racial and sex differences at the different age 
levels, and also that the amount of this variability depends on 
the scale used. On the whole, the negro boys and girls differ 
more from each other than do the white boys and girls, and 
the scores seeem to indicate some definite racial differences, 
which become more apparent when the rating of the children 
in each test is considered. 

According to the Point Scale the negro children are inferior 
to the white in exerci.ses 3, 5, 8, 11, 15, and 20, though the 
averages conceal the fact that the negro boys do slightly better 
than the white boys in tests 5 and 8. The same facts are 
brought out by the Binet Scale only in part, as the scores show 
the negro children inferior in tests V. >1, XII. 4, and VIII, 2, 
equal to the white children in tests IV. 4, and IX. 5, and de¬ 
cidedly superior in test X. 4. The differences between the chil¬ 
dren and divergences of the scores according to the two scales 
are both significant. Their rating in Point Scale 3 and Binet 
XII. 4 and IV. 4 , shows that the negro children can distinguish 
the longer and shorter of pairs of lines as accurately as the 
white children, but when the six pairs of lines are arranged so 
as to test suggestibility they will yield to the suggestion much 
more readily. In the test of arranging weights (Point Scale 8, 
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Billet IX. 5) the scores of the white children are higher accord¬ 
ing to the Point Scale but equal to those of the negro children 
by the Binet Scale, a variance that shows a preponderance of 
higher scores on the part of the former. As this exercise 
tests motor adaptation and accuracy of judgment in manipu¬ 
lating things, the negro boys and girls may be inferior in both. 
So far the investigation has disclosed no definite difference 
between the two groups in methods of handling the weights, 
so that it seems that the lower scores are due chiefly to defi¬ 
ciency in accurate motor discrimination. In the comprehen¬ 
sion test, the negro children do better than the white accord¬ 
ing to Binet scoring (X. 4) but less well according to the 
Point Scale (15), due to the greater frequency of the less 
comprehensive and intelligent answers. The examiner re¬ 
ceived the impression from these answers of the negro chil¬ 
dren that kindness and forgiveness and the avoidance of bad 
words had been drilled into them as general principles, so that 
they replied as they felt they “ ought rather than as they 
would act. Such an attitude was not prominent among the 
white children except in a few special instances and in the 
problem of action versus words, In the white school the use 
of offensive language had to be strenuously discouraged. 
Hence judging character by the language used loomed large 
before the white children as well as tlie negro children. Both 
groups of children did poorly in completing the analogies 
(Point Scale 20). From the white children 61 correct answers 
were obtained for one analogy (almost invariably a), 26 cor¬ 
rect answers for two analogies, six for three and three for 
four analogies. The corresponding results for the negro chil¬ 
dren were 58, 17,12 and 5, or 549?? of the white children were 
able to give i correct answer, 23^0 gave 2 correct answers, 
5% gave 3 correct answers and 2.5^ gave 4 correct, as com¬ 
pared with 469$?, 12.5%, and 4%^ for the negro children 
between 8 and 15 years of age. Perhaps such results indicate 
slightly less general intelligence on the part of the younger 
negro children than the white. Four correct replies were 
given by 2 thirteen-year-old white girls, and i fifteen-year- 
old boy, and in the case of the negro children by an eleven- 
year-old prl, 2 girls and i boy fourteen years of age, and by 
a fiftecn-year-olcl girl. Analogy (a) proved to be the easiest 
and (e) the most difficult. 

In memory tests, according to the Binet Scale, the white 
boys do best in VIIL 5 (repeating 5 digits), and the white 
^rls in IX, 3 (giving date) ; the negro cliildren a little better 
m the other tests except VIII. 3 (giving days of week) in 
which both groups get the same averages. The general aver- 
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ages according to the Yerkes Point Scale are a little higher 
for the negro than for the white children, but as in the case 
of the Binet Scale the scores for the different age levels are 
very variable. The negro children average higher in the 
tests requiring immediate retention of words than in retaining 
numerals. Their scores for memory span of digits (Point 
Scale 4) show fewer scores of 5 both relatively and absolutely 
than do those of the white children, but they have more scores 
of 4 in this test. 

On the other hand, the negro children do better than the 
white children in describing and interpreting pictures, in giv¬ 
ing words for three minutes, in constructing and re-construct¬ 
ing sentences and in defining abstract terms. How much 
better many of the negro children succeed in describing 
pictures and in giving words for three minutes is not brought 
out clearly in the scores. They described the pictures with 
greater detail and understanding than the white children, so 
that it was often difficult to decide between description and in¬ 
terpretation, and in such cases the error in marking tends 
toward a lower rather than a higher scoring, in order to avoid 
giving undue credit to ease in use of words and to imagina¬ 
tive responses without the deeper comprehension. The free- 
association test called forth a much greater number and 
variety of words among the negro than among the white 
children. The latter in the majority of cases confined them- 
selve.s to objects in the room or immediate surroundings, the 
former drew freely from all sorts of experiences. The other 
tests ill which they do better also involve the use of words, 
or the appreciation of form as in drawing a square, a dia¬ 
mond, and designs from memory. This group of negro chil¬ 
dren, then, do worse than the white children in work that 
demands finer sensory discrimination and resistance to im¬ 
mediate impression such as the tests in estimating lines and 
weights, and in some forms of reasoning, but they do better 
ill tests demanding verbal analysis and facility and construc¬ 
tive imagination. 

There are some tests in which the negro boys do better than 
the white boys, but the negro girls worse than the white girls, 
namely, in tests 5, 9, 10, 17, 19 of the Yerkes Scale. The 
averages for these tests show that the girls and boys of each 
race are very nearly alike, the averages being somewhat in. 
favor of the girls both white and negro. Thus the apparent 
anomaly must be due to the mental superiority of some of the 
white girls. The scores of the boys as distinct from those 
of the girls in the Binet tests show few differences of any con¬ 
siderable amount. The white girls do better than the boys 
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in defining concrete and abstract words^ giving date and nam¬ 
ing moiitlis and tbe boys do better in the game of patience, 
in repeating minierals and drawing designs from memory, 
which results perhaps indicate better pemianent retention of 
details on the part of these girls and better immediate discrim¬ 
ination and memory on the part of these white boys. The 
negro girls surpass the ,negro boys in arranging weights and 
constructing sentences and the boys in the game of patience, 
copying the diamond, drawing designs from memory and 
counting stamps. Thus these negro girls do better in kinaes- 
thetic discrimination and verbal analysis and the boys in visual 
discrimination and motor co-ordination. 

Some interesting facts result from a study of the scores 
of the white and the negro children in the tests used by Binet 
and which were not adopted by Yerkes. In test ¥.5, the 
negro children made many more failures than the white chil¬ 
dren, and the girls are worse than the boys. When this test 
was given the number of moves made by each child was re¬ 
corded. The white girls who succeeded in the test averaged 5 
moves, the successful boys 3 moves, while those who failed 
averaged 10 moves for the boys and ii.for the girls. The suc¬ 
cessful negro children made an average of 3 moves each; the 
unsuccessful boys averaged 6.5 moves each and the girls 5, In 
this test the individual negro was not slower than the white 
child, hvX as many more failed, their average reaction time is 
liigher than that of the white. No_ negro child made as many 
aUempts as some of the white children. Several of the chil¬ 
dren both white and black arranged the triangles correctly 
but did not notice it, and continued trying different arrange¬ 
ments. All the white boys who failed were over 3 years re¬ 
tarded except one boy, almost 3 years retarded, who made 24 
attempts. The white girls who failed were about evenly 
divided between the worst and the best according to their scale 
scores. The negro children showed a similar tendency, though 
a few boys with comparatively high mental age averages 
failed. One il year old negro boy about 2 years retarded 
made 22 moves, the largest number. Some of the most re¬ 
tarded children, both white and black, were satisfied with an 
incorrect arrangement of the triangles. 

In the Binet tests of executing three commissions, distin¬ 
guishing between right and left and recognizing all the pieces 
of money, the black and white children are about even, but in 
making^ change the negro children are inferior, but superior 
in naming the date and the months and giving rhymes. Not 
a single child solved completely the problem of reversing the 
clock hands, though a small number, about the same per- 
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centage of each race, gave correct answer to half of the test. 
The difficulty may have been not so much lack of ability to 
control visual imagery as lack of acquaintance with time¬ 
pieces. This test and the problem questions were the most 
unsatisfactory tests for these children. One negro girl alone 
gave the answer required by Binet for the first problem, but 
4 white boys and i girl suggested a corpse or a man hanging. 
All of these children readily gave answers to (b) such as 
sickness, death, fighting and killing, but few gave a complete 
explanation for the presence of the three officials, and these 
few failed in problem (a). To the latter problem the answers 
of the negro children were more varied and specific, and 
fewer of them answered leaf, moss, or branch than did the 
white children. The negro children, both boys and girls, did 
a little better with the code test than the white children. 

The designs drawn from memory were often extremely 
fanciful, many queer additions or changes being made, so 
that the copies were entirely different from the originals. No 
difference in difficulty between the two designs could be in¬ 
ferred from the results. Here the white children seemed to 
draw as freely on their imagination as the negro, as they con¬ 
tributed 28 and the negro 25 of these peculiar drawings. 
These designs were about evenly divided among the white 
boys and girls as well as among the more and the less retarded. 
As regards the negro children, all the most retarded of those 
above 12 years of age, and almost the same number of the 
more and the less retarded among the younger children pro¬ 
duced some bizarre designs. 

In connection with the Binet tests the scores for opposites 
were obtained for the negro children. When the white chil¬ 
dren were tested 3 failures were deemed sufficient to make 
further work with that test unnecessary, except with the fifth 
grade children who were given the test in full. All of the 
negro children were given all 20 words, no matter how many 
failures or mistakes were made. Thus a complete compari¬ 
son between the two groups is not possible. As far as they 
are comparable, the negro boys do better at every age than 
the white boys, while the white girls are superior to the negro 
girls only at ii and 13. The white children are below Pyle's 
norms except the ii year-old white girls. The negro boys 
are below these norms except at the ages of g, and 10, and 
the negro girls also except at the ages of 8, 9, and 10, The 
scores are probably not fairly comparable with Pyle's norms 
as the tests were administered differently, but the scores seem 
at least to indicate that these children are inferior to the chil¬ 
dren tested by Pyle. On the whole, the Opposites test also 
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appears to be one involving the. use of words in which this 
group of negro children is superior to the white children 
tested. 

In addition to the individual testing of each child !by 
means of the Binet and the Point Scales, three different class 
tests were given under the direction and supervision of the 
investigator. As these tests involved reading and giving of 
directions that had to be comprehended by the whole room 
full of children, it seemed better that the class-room teacher 
do the actual talking in order to avoid any possible mis¬ 
understanding from a difference in pronounciation. 

The first of these tests was the so-called logical memory 
test, The Marble Statue. The story was read to the chil¬ 
dren and they reproduced it, being given all necessary time 
for writing what they recalled. The directions given by Pyle^ 
were followed exactly and the results compared with his 
norjns. According to the averages in this test, the negro 
children seemed on the whole inferior to the white, whether 
classified according to sex, age or grade, with the exception 
of the fourth grade, where the white boys had lower scores 
than the negroes, The same inference must be made from 
a comparison of these scores with Pyle’s norms. Though 
the white children in general average below these norms, the 
negro children, are still lower as can be seen from the average 
deviations, —,49 for white boys, —.61 for white girls, as 
compared with —1.04 and —1.45 for the negro boys and girls 
respectively. If five records which arc less than half the aver¬ 
age scores and which are made by retarded children are ex¬ 
cluded, the average deviation from Pyle's norms will be — .36 
for 41 white boys, — .7 for 41 negro boys and — 1.22 for 28 
negro girls, while the white girls exceed Pyle’s average by .18. 

As the reproduction of this story may be to a great extent 
verbatim repetition and at the best is a measure of the ability 
to retain and organize ideas logically, it seemed that interest¬ 
ing differences might be brought out by giving the children 
an opportunity to let their fancies roam freely. The begin¬ 
ning of the story suggested by G. M. Stratton in the "Atlan¬ 
tic Monthly” February, 1916, p. 212 in his article, "Girls, 
Boy.s and Story-Telling,” was used. This was read to the 
children by the teachers who asked their pupils to finish it as 
well as they could. The compositions resulting have been 
entitled^ "The Princess" and marked according to the num¬ 
ber of ideas added by the children to complete the story. The 
superiority of the negro children of corresponding grades 

’Pyle, W, H.; Examinaliou oi School Children, pp. 9-10, 
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and ages over the white children is almost startling. The 
general averag-e for the white boys is 34 (M. V., 1.3), for 
the white girls 4.8 (M. V., 2.2), for the negro boys 10.8 
(M. V., 3.9) or 12 if two greatly retarded boys are disre¬ 
garded, and for the negro girls 12.6 (M. V., 3.4) while only 
one white girl surpasses the average of the negro girls and 
not a single white boy reaches the average of the negro boys. 
The fifth grade average for the white children is 5 as against 

II. 3 for the negro. The fact that the negro children are 
somewhat older cannot be the sole explanation of this differ¬ 
ence, as both white and negro boys do best at ii and the 
girls at 13. 

The correlation between the Marble Statue and the Princess 
gives the following coefficients: For the white boys grade 

III, , r =: .22, grade IV., r = .32, grade V., r = .48; and for 
the girls grade III., r .37, grade IV., r = .01, grade V., 
r= —.42 For the negro children the coefficients are for the V.,, 
grade boys — ,38, and for the girls r = o, for the VI. and VII, 
grade boys r = —i., and for the girls — .94, and for both boys 
and girla r = — These divergences in correlation suggest 
some difference in the mental processes of these children 
when confronted with such a test as completing a story, For 
most of the white children it is apparently a matter-of-fact 
task, a perfunctory duty; for many of the negro children 
it becomes a delightful chance to call forth memories and 
fancies, though the former have much better opportunity to 
see pictures and read stories. 

Color preferences of negroes are often supposed to be dis¬ 
tinctly different from those of white people. In order to 
investigate this assumed difference and also to test their 
aesthetic judgment in this field, each child was given the 
box of eight colored crayons used in their drawing work 
and outlines on rag-paper of a little girl holding over her 
shoulders a long cloak or train which falls on the floor be¬ 
hind her. Although such a figure would be familiar to all, 
it also would be out of the ordinary so as to stimulate in¬ 
ventiveness. Recollections of carnival costumes might also 
show their influence. 

Classifying these colored drawings first by the color of 
the dress, as being the most prominent feature, we find that 
of 78 negro children the boys show a decided preference for 
blue with yellow a distinct second, while the girls also put 
blue first with orange a much closer second. No boy chose 
green for the dress while among the girls green and red tied 
for the fourth place. For the color of the cloak, the negro boys 
make red first, orange second choice; the girls blue first choice, 
yellow second, and red a close third. The white boys select 
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blue and red as first and second choice for the dress; the 
girls show a decided liking for red, while bine is second in 
rajik. No definite preference is shown for any one color in 
the cloak; the boys choose red and yellow, and the girls yellow 
and blue most frequently. 

The color used most often by botli white and negro children 
U black. The order of frequency for the white children, black, 
yellow, red, brown, blue, orange, green, purple, as compared 
with that of the negro children, black, yellow, brown, orange, 
red, blue, green, purple, shows that red is chosen more often 
by tlie white than by the negro, by boys rather than by girls, 
and that green and purple are at the end of the scale of pref¬ 
erence, while orange stands much higher among the negro 
than among the white children. Thus the liking for bright 
colors seems in this case to be no stronger among the negro 
than among the white children. It is also surprising that the 
^children often used faint color.% rather than the stronger hues, 
and that the negro children especially combined a faint and 
a heavy tone of the same color. It may ,be of interest to 
note that the order of preference for the color of the hair 
is for the white children, black, brown, yellow; for the 
negro, brown, yellow, black. Some college girls in the Art 
Department who colored the same drawings chose blue, orange, 
green and yellow, or combinations of tliese for the dress, 
did not use black at all, and made the hair yellow or auburn. 

The colored drawings of these 167 children were submitted 
to two art teachers lor judgment and classified as excellent, 
good and poor. One of them judged the drawings just as 
similar work of college art students would be estimated, 
according to accuracy and correct relations of color values, 
the other placed more stress on color tones and inventive¬ 
ness. The former will be termed the A, the latter the B class¬ 
ification. According to the A judgments 9%' of the colored 
drawings of the white children were excellent, 29% good and 
61% poor, and only of those of the negro children were 
gocxl and the rest poor. According to the B verdict, 17% of 
the work of the white children was excellent, 449^1 good, and 
39% POOfi as compared with 23%, 33% and 43% for the 
ncg'ro children. In the case of the latter the B judgments 
place the majority of the children whose chronological ages, 
Binet mental ages, and Yerkes Point scores are highest among 
those who do best in coloring, while the A judgments class 
the children whose scores are medium as good in coloring 
the outlines. For the white children the two sets of judg¬ 
ments agree much better as to chronological age and Binet 
standing, but show some divergence in relation to the Yerkes 
scores, more of those whose scores fall between 40 and ^ 
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being considered good iby B than by A. Fewer of the chib 
dreii, both wliite and negro, of the upper grades are put in 
the poor class by B than by A. It seems from these facts 
(hat tile use of colors by the negro children is more primitive; 
but also capable of development along new lines. To the 
investigator the poorer work of the two groups seems very 
similar, though none of that done by the negro children is 
quite so crude as that done by a few of the white girls and 
boys, while the better work shows more daring and striking 
combinations than any tried by the white children. 

More of the colored drawings of the white boys than of 
the girls were judged excellent by both A and 'B, though a 
greater number of girls than of boys were put in the “ good ” 
class by B. The work of the girls was considered decidedly 
poorer by A, 549^ of the boys as against 729^3 of the girls 
being put in the lowest class, while in the B list 409??' of each 
sex are found in the poor class. The negro girls were con¬ 
sidered somewhat better than the boys by A (219^0 as against 
15^0) while a greater number of boys than of girls were put 
in the “excellent” and “good" group by B. 

An attempt was made to correlate this work in coloring 
with the story of “ The iPrincesa”. Here the B j udgments 
show somewhat better postive correlations with the story 
than do the A judgments as regards negro girls, while in the 
case of the negro boys, the A judgments are in inverse cor¬ 
relation with the upper sofo and very close correlation with 
the lower $ofo, while the B jud^ents sustain exactly the 
opposite relations. Too few subjects were tested to draw 
any conclusion. 

A comparison of these results with the findings of other 
investigations shows both similarities and differences. The 
conclusion drawn by A. C. Strong® that “ colored children 
are mentally younger than the white children of corresponding 
ages" is true of these children also if measured by the Binet 
Scale, but not according to tlie Point Scale, That " the colored 
children test more irregularly than the white children" is 
partly corroborated by this investigation, but the conclusion 
that “ according to the Binet Scale a larger number of white 
children are in a grade below their mental ability rather than 
above, and the reverse is true of the colored children ” does 
not hold of these children. As to the difficulty of individual 
Binet tests the results are in harmony as regards the difficulty 
of IX. 2 and 5, X. 2 and 4, XI. 5 and XII. 3, 4, 5, and the 
ease of VIII. 1, 3, and 5, and X. i. But VIII. 4 and X. 5 
proved harder for the white children than for the negro, and 

•Strong, A. C,: Three hundred and fifty white and colored children 
tested by the Binet Scale. Ped. Sent., 1913, 20:485-515. 
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XII. 1 and 2 hard for both. Not any child examined gave 
both answers required by Binet for XII. 5 i though some 
reasonable answers were given by both groups. 

The observation of Phillips^ that “ the colored pupils as 
a class were good in the memory tests and poor in those 
requiring judgments” coincides only in part with the results 
of these tests. That they " were generally slower in response ” 
was true as regards some of those who were more retarded, 
but not of the group as a whole. In fact their reaction time 
seemed less in exercises that test verbal associations and 
analysis. Mr, Phillips found the negro children " less 
animated." No such difference could be noted between these 
children, 

The results of the measurements of these two New Orleans 
groups are in substantial agreement with those of Miss Per- 
ring® that the negro children on the whole are older and 
have apparently fewer physical defects than the white chil¬ 
dren, and that they are more retarded, only the retardation 
is greater in amount in the case of these children than was 
found in the Philadelphia School. 

As the tests reported by Ferguson^ were entirely different 
from those tried on the New Orleans children no comparison 
is possible. As regards the variance in ability between the 
full-blood and mixed-blood, the writer ventures no conclusion, 
as too few of the former were tested. 

As far os comparable, the results of this investigation agree 
on the whole with those reported by Pyle’: that the racial 
differences are variable, that the negro girls surpass the boys 
more than the white girls surpass the white boys (if the 
averages alone are considered), and that negro children are 
inferior in motor-co-ordination. 

Summary 

I. Specific differences between these white children and 
negro children seem to be mainly a greater facility in control 
of words, a more fertile imagination as relating to general 
human activities, though not in problems demanding mechani¬ 
cal preciseness and ingenuity, and a more original and perhaps 
more primitive taste in use of colors, on the part of the latter; 

< Phillips, D. A,; The Binct Testa Applied to Colored Children. 

C/iMJC, 8: 190-196. 

® Perringf, L, K: A Study of Comparative Retardation. Psychol. 
Ctmc, 191S, 9; 87-93. 

«Fernson, G, 0 ,, Jr.: Psychology of the Negro. Archiv. of 
Psychol., No. 36, 1916. pp, 138. 

^ Pyle, W. H.: The Mind of the Negro Child. School and Society, 
>915. 1: 357-360. 
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greater resistance to suggestion, better kinaesthetic cUscrimnia- 
tion and motor control, and perhaps a better capacity for logi¬ 
cal analysis on the part of the white children. The tests in 
reasoning on the whole show no definite race differences. 
Contrary to a prevalent notion, these negro chiicireii were not 
superior to the white in verbatim reproduction or immediate 
retention, and about equal to them in tests of permanent 
retention, A greater variety of details was noted by the 
negro children in the Binet pictures, so that in this respect 
their capacity for observation is keen. In work requiring 
constructive imagination, as shown in story telling, they were 
far .'superior to the white children tested. The test used to 
get a clue to differences in color preferences did not show 
a more decided choice of the brighter and more saturated 
colors by the negro than by the white children. The variance 
in reaction of the white and of the negro ciiiklren to the 
test in finding rhymes made this also one of the more signifi¬ 
cant exercises, as complete failure in giving rhymes wa.s very 
rare among the blade, but rather frequent among the white 
children. 

2. The variability of the scores of these children may be 
due to race differences, sex differences, or variations in in¬ 
dividual capacities, If all the results are considered, the in- 
lliieiice of the latter factor is probably as great as either of 
the others. 

3. The educational bearing.'? of the results of these tests 
may be significant if corroborated by more extensive investiga¬ 
tions. They indicate on the part of the greater number of 
these negro children a keener sense of rhyme, an unusual 
facility in story-telling and originality in color combinations. 
Tor example, in theii- stories .suggested by the Binet pictures 
and their compositions on “ The Princess many of them 
showed an artistic development very different from any mani¬ 
fested by the white children. On the other hand, in exercises 
that test abilities most commonly demanded In our public 
schools, the majority of the black children reach the average 
of white children markedly retarded both according to school 
^racle.s and mental tests, though some of them exceed it, But 
if there are certain traits in which they differ conspicuously 
from the white children it would seem advisable to encourage 
and train these peculiar tendencies a.s well as more general 
capacities instead of exclusively trying to fit them into the 
pattern that suits a majority of the white children. Educa¬ 
tional progress may he achieved both by conforming to high 
standards and by individual variations. 
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The object of this paper is to collect from patients methods 
and means used by stutterers to start their own speech. 

The so-called “ starter ” is not a symptom or sign of stutter¬ 
ing, It is hot always present in uniform shape; but varies 
according to the ingenuity of the patient and according to the 
methods he happened to stumble upon, As it is not a symptom 
or part of the disease itself, a definition is therefore apropos 
under such circumstances. 

A "starter" consists in any sort of a makeshift, start, 
action or attitude that a stutterer consciously or unconsciously 
invents in order to facilitate the flow of language. More 
detail can hardly be taken without encroaching upon the 
main part of the paj^er. Perhaps one illustration will suffice 
to clarify this definition. For example, a stutterer comes 
to me and tries to say " Good-morning, Teacher,” but the 
"g" sticks in his throat and he is unable to utter it till he 
moves both elbows outward, This he claims starts his speech 
somewhat better than without it. To the external observer 
he is able to utter the " g ” In " good ” and the word " teacher ” 
runs off easily itself afterwards. 

The patient has consciously invented this speech helper 
and consciously employs it to start his speech and finally it 
may become ait unconscious motion. 

A word about what the "starter” is not. The starter is 
not a cute. The starter is not something that has been told 
the patient by another; otherwise it would be a method of 
cure or at least a method of relief. Starters are not the same 
in their form. Finally they are not any part of the disease 
whatever. A starter is not tic; and not chorea. 

With this, 1 think it will be clear just what a starter is and 
what it is not. Let us proceed then to describe what they 
stand for and do when used by patients. 

The principle of starters is simple and always the same. 
The sole and only reason for employing a starter is for the 
obvious reason of diverting the attention from the throat con¬ 
traction and throat spasm and the accompanying mental strain 
that prevents utterance. 
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We come next to the forms and varieties of “ Starters.” 
Out of our entire Jist of stuttering patients, 123 cases, we have 
tabulated the various forms and shapes of starters that were 
used by some of these patients. The varieties of starters con¬ 
sist of the following: 


Of 123 patients 
Of these 


45 have starters. 

1 was arm motion. 

2 were leg motion, 

I was body motion. 

9 were hand motion. 
8 were head motion. 
7 were parts of face. 


A complete list of all these starters follows: 


Taps with little finger and bobs head up and down. 

Occasional repetition of syllables. 

Speech accompanied by excessively stiff and open jaws. 
Frequent inhalations. 

Deep inhalations. 

Laugh, 

The word " For.” 

Marked contortions consisting of throwing the head to one 
side with strained and forced open mouth, contraction 
of neck muscles which spread to the back, arms and 
sometimes legs; also frequently long closing of eyes. 
Speaks slowly and clasps hands. 

Hand and leg motion. 

Whisper. 

Click of the tongue. 

Laughs, blows and wobbles her head about; also says, " Let 
me see.” 

Raises leg or arm. 

Closing fist and moving hand as in pounding. 

Says a short sentence three or four times under his breath. 
Also repeats a vowel or consonant over five to six times, then 
utters his sentence. 

Holds breath before starting a sentence and says, ” See- 
see-see.'' 

Rapidity in utterance 2 cases. 

"Breathing and thinking ahead what he had to say.” 
Tapping and talking slowly, gasps and throws back his head 
with deep inspiration. 

Bobs head up and down as if saying yes and no in rapid 
succession. 

” S ” as a starter. 
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Gasps frequent and severe. 

Hard jerk and jaw drops. 

" 1 wait and then 1 can say it," 

Crossed fingers behind her back, flaps her hands to sidej 
also stamps feet three or four times before beginning 
to talk, 

Pounds hand or fist on knee, table or chair. 

Twists or puckers her mouth. 

Puts hands together and opens and closes them like a 
sliell- 

Breathing 2 cases. 

Inhalation 3 cases, 

High note as a starter; also repeats initial syllable. Some¬ 
times strikes three or four high notes, going higher 
and higher till this works as a starter. 

Helps himself by stopping and thinking. 

Stops and starts all over again. 

Movement of iiead to right and left. 

Bo\v.s his licad and holds it down and tries to blow out 
his words. 

Moves her Iiands and sometimes takes a deep breath. 

Holds mouth open in hesitation before speaking. 

Motion of body. 

Breathes to start his talk. 

We come now to a consideration of the psychological 
analysis of some of these cases. 

By this 18 meant an introspection of the patient himself 
before starting the starter, the effect of that starter, and the 
comparison of his speech with or without that '* starter." 

This can be shown by presentation of the following case 
analyzed in the way mentioned above. 

That is, the psychological side can be easily seen by a re- 
port of some introspections by patients as follows: 

Puts hands together and opens and closes the fingers like 
a shell. 

The instant trouble is anticipated the patient tries for slow¬ 
ness of speech as a "starter” and secures it through the 
band motion. The slowness partly diverts his attention, but 
it doesn’t cure—that is, he has the same trouble the next 
time on the same word. Help is merely for that occasion. 

Pounds knee, table or chair with fist. 

The starter is used when the patient stutters very hard, 
Boy says, "When the stutter comes back” he applies the 
starter in the middle of a hard stutter. Boy says, " Helps 
to make stutter go away." Pounds with right hand mostly 
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but sometimes both together, to “make stutter stop.” Pa¬ 
tient can not introspect very well. He says the sentence goes 
along easily after “ the hit.” After stutter is relieved by 
activity, the following words are easier. After suggestion he 
says that he anticipates trouble and uses the "starter” to 
sidetrack the stutter, but usually uses it after the stutter has 
begun. 

Twitch of mouth. 

Pucker of mouth. 

"Starter” consists of puckering her lips to help speech 
along. She uses it at the beginning of a stutter. 

It is used pretty constantly, yet on some days when stutter 
is not so bad it is not used so much. 

She sees trouble coming ahead on certain words. When 
the stutter is to be severe she uses the “ .starter/’ which is 
left out when little trouble is anticipated. 

Help is momentary. Just as much trouble on same words 
next time. 

To summarize these psychological activities, we would say 
that the data in these few cases of introspection show; 

First; That "starters" originate as entirely conscious 
matters. After long use they may become almost uncon¬ 
scious but not quite so, although they are held to be so by 
tlie patient. 

Second: That they are used just after trouble is antici¬ 
pated and mostly when severe trouble is anticipated. In 
other words the patient sees trouble coming, then consciously 
inserts the " starter ” to sidetrack it. 

Third: "Starters" are entirely a matter of volition and 
may be inserted or omitted at the will of the patient. 

We next come to the explanation of the inefficiency of 
starters. They fail to cure. They fail to relieve more than 
temporarily. They only relieve for the instant. It is up 
to us now to give the psychological reasons for this inefficiency. 

The reason is because a “ starter ” is merely a temporary 
diversion of the attention. 

Completion of the treatment of stuttering ii made through 
and comes from the development of the visualization pro¬ 
cess.^ A momentary sidetracking of the attention can hardly 
ever attain to the dignity of developing such processes whence 
comes its inefficiency as treatment. 

Summary: To recapitulate, a "starter” consists in any 
invented motion or action gotten up by the patient to help his 

^Swift, Walter B,: "The Developmental Psychology of Stuttering." 
Journal of Abnormal Psychology, Oct.-Nov., 1916. 
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speech action, From analyses these are shown to be m.. 
^ents of head arms, body, face. To the variety of 
45 cases out of 123 cases examined, they are " 

helps, They are no cure, They are usually differed 
ferenl patients, They are usually the same in ih^ ’ 

dent. Their momentary efficiency consists merely In a"dive“' 
Sion of the attention. Their failure to cure consists inT 
lack of any profound development of visualiaation process^ ' 
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H L HolukcWorth, ^yocatioml Psychology, Its Problems and Meth- 
odf. D. Appleton & Co., 1916, pp. xviii, 308. 

As a result of the tremendous increase in industry and in the 
varieties of occupations 'during the nineteenth century, we at present 
must face the iimportant problem of fitting the right man to the right 
occupation. This is obviously as important for the employed as it is 
ior the employer. Some systematic and scientific attempts have been 
made to work out pethods for indicating the aptitude of an indi¬ 
vidual for certain lines of endeavor. Such an attempt, the author 
points out, resolves itself essentially into a study of individual differ¬ 
ences, differences largely in the mental characteristics of both the 
occupation and of the individual. Although this branch of applied 
psychology is still in its infancy, la sufficient body of carefully ac¬ 
quired facts has already been determined ,to warrant the designation 
of Vocational Psychology. Hollingworth frequently emphasizes the 
fact that this new science is still incomplete and that, at the present 
time, it is by no imeans capable of giving the proper vocational guid¬ 
ance to the i'ndivldual case, The (present volume is an attempt to 
determine definitely the problems which the new science must attempt 
to solve, to summarize ithe present existing methods and the body 
of (act already acquired, and finally to evaluate the methods and to 
point out which of them appear to be the more fruitful. Hence wc 
have here an attempt to work out a systematic program for Work 
In the future, 

Hollingworth first discusses the historical background for the 
science of vocational psychology and m this connection he most severely 
crJllcizes the alleged science of physiognomy which has recently been 
revived. He points out that the true psychological test must be em¬ 
ployed in such an analysis. We must first analyse all of the occu¬ 
pations,—obtain " Psycographs" of the idifferent jobs, to Use the au¬ 
thor's term,—and determine the physical, physiological, intellectual, 
moral, social and temperamental characteristics necessary for each. 
We must then evolve tests to determine the presence of these same 
characteristics in the individual who presents himself for examination, 

The author discusses the experiments which have been conducted 
in an effort to obtain a very careful, complete and detailed picture 
6f the mental processes of men who have achieved marked success 
in iheir chosen professions, The case of Henri Poincar^, the eminent 
mathematician and philosopher, is given in great detail and the results 
indicate that this is a very fruitful Jine of investigation. This line 
of attack is important because " it is on some variation of this method 
that we must largely rely in our efforts to learn to what degree 
vocational success depends on the presence of demonstrable personal 
characteristics, rather than on the accidents of time, place and cir¬ 
cumstance." It is hoped that eventually we may have such a series 
of vocational psychograpbs for all occupations, 

Hollingworth considers next the question of specialized vocational 
tests arid methods, There exist to-day "some twenty types of work 
for which tesla have already been proposed, recommended and more 
or less tentatively tried out,” These the author describes and he also 
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attempts to evaluate their worth, The self analysis of the individual 
Is also discussed. In this connection, Hollingworth points out that 
the more complete this analysis, the greater its value, The lists ol 
traits proposed by Caltcll, Wells, Yerkes and LaRue and other work¬ 
ers in this field are given, The author also discusses the method 
of the Judgments regarding an Individual's traits of character as passed 
by his associates. An entire chapter is given up ,to the consideration 
of tlic correlations and evaluations of self analysis, the estimates 
of associates and the results of objective tests, in which coimection 
HollingwOTlli reports the results of a new and carefully planned ex¬ 
periment along these lines. The school curriculum as a vocational 
test is treated in a separate chapter. In a sense the school curriculum 
may be conceived as constituting an elaborate mental test, inasmuch 
as it selects and classifies individuals who possess a certain type of 
mental alertness or patience. It also supplies the individual with 
certain subject matter which may be pf use in after life and affords 
opportunity of exercising such specific or genera] abilities as the 
curriculum calls into play. 

The book contains a gratilyingly large .number of summaries of 
experimental studies in which the results are given in great detail. 
Also a classified bibliography and an appendix of tests and test-blanks 
are inchidccl, which should ba of interest to both the technical reader 
and to the layman. The book is written in an easy non-lechnieal style 
winch U very readily understood. One is impressed by the conserva¬ 
tism shown by the author throughout the discussion and by the keen 
analysis and good common-sense displayed. A chapter on the voca¬ 
tional aptitudes of women by Lcta Stettcr Hollingworth is included 
in the text, This author fails to find any evidence existing at present 
which tends to siiow that women should be excluded from any of the 
occupations examined. 

Clark University, Samuel W, Fernderoeb, 

Simon Rodbrt Hoover, The Science and Art of Salesmanship. The 
Macmillan Co,, 1916, pp. xviii, 193. 

This book is intended to serve as a textbook in commercial courses 
for beginners and for more or less experienced salesmen. The author 
bolds that '* salesmen are not such by birth," but that sale.smanship 
is the “ result of study and practice.” A sale as a psychological 

f iroccss is analyzed into: involuntary attention, voluntary attention, 
nterest, desire, dcterniination or decision, and action, The last part 
of the second and the whole third chapter are devoted to the sales¬ 
man’s mental attitude, The author advocates not only that " kind 
of courtesy which will endure slights, and sometimes even insults, 
without retaliation" but also a courtesy which "must be the real 
article, not merely a Friar Tuck species of superficial veneer, which 
can be assumed in the presence of the prospect and discarded on leav¬ 
ing him.” Tlis exact meaning of the important terms employed is 
illustrated by concrete examples, given in an anecdotal fashion, and 
selected from the sphere ol business-life. In his discussion of other 
retjuirements for successful salesmen lie gives a similar treatment to 
such terms as poise, cheerfulness, faith, hope, enthusiasm, persistency, 
alertness, procrastination, inUiative, concentration, temper, self-control, 
tact, diplomacy, patience, ambition, promptness, and dominance of 
expression. The customers or " prospects ” are divided according to 
lemperamcnt into the vital, the motive, and the mental, and their 
respective characteristics are enumerated. According to motives they 
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classified as cautious, stubborn, vain, conceited, argumentative, and 
’’'^ninK The next three chapters deal with the process of the sale, 
demonstration, and the closing of the sale and recommend many 
"ncralizations for the guidance of the salesman which are well illus- 
fralcd In the shortest chapter, less than five pa^es long, some of 
he most important suggestions are made on "finding and correcting 
Mistakes" The remaining chapters deal with the "Relations between 
SeDartmental Managers and Salesmen,” "Department Store Instruc¬ 
tions," and "The Salesman’s Reward," again each topic being amply 

'wiihc^^tiie general style and treatment of the subject seems to the 
reviewer well adapted to beginners he doubts whether older salesmen, 
esoecially if their reading is not supplemented by classroom discussions, 
will derive much benefit from it, particularly with regard to the 
osychological aspects of the topic. The crude and superficial analysis 
ol tlic "prospect” is not suited to foster the right mental atittude 
in Ihe young salesman toward his—shall we say; " victim." Tlie 
cnuinerative serial of mental requirements for a good salesman is 
so disconnected and so superficially related to the general vocation 
lhat the young render will either be overwhelmed by it and give up 
ihe attempt to attain it,—for it can be attained by " study and prac- 
licc"—of else on account of its generality he will the conviction 
lhat lie already possesses most if not all these requirements and there- 
lore will consider further attempts to improve himself as a waste 
oi lime. In fact, the list fits any other vocation about as well. 
With the exception of the picture of the salesman's sample case the 
other four illustrations are of iittle instructive .value. The whole 
book Is a splendid evidence—if such is necessary—for the urgent need 
ol a psychological analysis of the processes of selling, L, R. G. 

Jean Weidensall, The Mentality pf the Criniiml J^o^ioh. Warwick 
and York, Inc,, igi 6 . pp, xx, 332. 

The subtitle "A Comparative Study of the Criminal Woman, the 
Working Girl, and the Efficient Working Woman in a Series of 
Mental and Physical Tests" indicates the general scope of the work 
which was conducted by the Department^ of Psychology in the Labora- 
lory of Social Hygiene at Bedford Hills, New York Reformatory, 
The results obtained from 88 convicted women, 16-33 years old, at 
their first admission to the institute, are compared, step by step, with 
results from 515 girls J4-1S years old and ready to leave school who 
were tested by Dr, Helen T, Woolley and Mrs, Charlotte R, Fischer 
in Ihe Bureau of Vocational Guidance connected with the public 
schools of Cincinnati, and in part also with similar data from 18 
maids, 17-30 years old and working at Vassar College. All tests 
of Ihe criminal women were given by the author, to one subject at 
a lime, in a quiet and pleasant room, during the first two weeks of 
admission, while the subject was kept isolated from other inmates, 
and only if she was in a normal condition, "so that if they fall 
below the standard series (of school-girls), they do so with everything 
in Iheir favor," Many other examinations and tests were made on 
these women, but only those are reported here which can be com¬ 
pared with other groups of subjects. 

: The results include the physical tests of standing and sitting 
height, weight, strength of grip for each hand with the Smedley 
dynamometer, steadiness of hand, and rapidity of the tapping move¬ 
ment during 30 and 60 seconds, as an index of fatiguability. The 
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following mental tests arc reported; sorting o£ 48 cards each marked 
with a circle of a Hering color, cancellation pf letter a, memory 
span for numbers and the per cent of seven; eight, and nine numbers 
remembered, substitution, completion of sentences, association by op¬ 
posites, Woodworth and Wells' cancellation of numbers, facility and 
character of handwriting checked in terms of Ayers' and of Thorn¬ 
dike's scale and correlated with Binet age, rate and character of 
reading and number of ideas recalled, Woodworth and Wells' stand¬ 
ardized easy and hard direction tests, two new verbal direction tests, 
abililv to tell time, and several Healy-Fernald tests, besides mirror- 
drawing exercises. The chapter gives a description. oC general 

nielliods, a classification of subjects for comparative purposes, and 
27 pages of original scores made by the 88 Bedford women and the 
18 college maids. In the third chapter we find a detailed description 
of each test as administered, the material and apparatus used in it, 
the instructions given to the aubjccts, comparative tables and graphs, 
and a discussion of the individual results. The comparative tables 
show for each group of subjects the 2Sth percentile, the median, the 
75th percentile, the differences between the two percentiles and the 
median, nncl the upper and lower limits of the scores. In the fourth 
chapter other tests are reported on, in which 200 Bedford women 
were examined, including the 88, to make sure that the latter arc truly 
rearesentative of the general type of criminal women admitted to the 
rcionnatory, and to compare them in part with the 18 college maids 
and in part with the 200 Binet subjects. The next chapter presents 
the social, industrial, and physical records of the 83 women and the 
18 college maids, and summarizes them in twelve tables, The last 
chapter, entitled 'Summary and Conclusions" offers six more tables 
of results, bringing the total up to P4 tables, and one more frequency 
graph, bringing this totai up to 05 curves. 

All the testa give " evidence that the reformatory inmates con¬ 
stitute two pretty distinct groups with respect to their intelligence; 

. . . one group of the Bedford 83 has clustered about the better 
end of the standard curve, and another group toward the poorer 
end," the reason being difficult to discover. The only uniform factor 
separnUng the two groups seems to have been the amount of progress 
made in school, the poorer group showing much more retardation in 
school than the better group, The age ot the women seems to have 
made no difference in the results, On the whole, tile great difference 
in mentality between the 88 Bedford women and the 500 Cincinnati 
school girls seems to be, not an inability to perform testa, but a 
mental sluggishness in adaptation to new conditions, a carelessness. 
Indifference, and irresponsibility, fostered, perhaps, by long habits of 
trying lo do work without having fully understood what they are 
asked to do. "Another result of their habit of not thinking about 
what they are doing gr about what they wish to accomplish is to 
make them more clumsy in their methods of work than such a group 
as the fcollegc) maids or than they themselves actually need to be," 

But this important result seems to the reviewer to be obtained 
mostly as a bi-product of the careful observation of the subject’s 
behavior during, and attitude toward, the tests; the elaborate tests 
themselves and the still more_ elaborate methods of scoring and com¬ 
puting have only hinted at it. The author says " the ^ct that in 
many of the foregoing testa these women vary less from the normal 
in accuracy of performance^ than in rate of performance is not 
without Ub educational significance;” the reviewer wishes lo point 
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out its further signiHcance for the need of a future revision of the 
present methods of mental testing. Other important deductions as 
to the mentality of these criminal women are likewise not based on 
Ihc tests themselves, but on certain other observations for which they 
incidentally furnished a good opportunity. The implicit criticism 
of mental tests is thus an appreciable, though not intentional addition 
to the great value of the work of the Bedford Laboratory, 

L, R, G. 


Fred Carleton Ayer, The Psychology of Drawing. Warwick and 
York, Inc,, 1916. pp. ix, 186. 

The general setting and scope of the problem, which is .outlined 
in the first chapter, is the study of drawing and its value in laboratory 
exercises as a part of teaching the sciences in high-schools and col¬ 
leges, The second part, chapters two to Ave, presents a condensed 
survey of the literature of drawing, discussing the chief contributions 
from tlie standpoint of methods of research, relation of drawing to 
intellectual development and analysis of the drawing products and 
of the drawing process, This is supplemented by an extensive bibliog¬ 
raphy of no titles, in which the chief points of interest and value 
of the special works on drawing are briefly indicated. In the third 
part the author's original investigation is described, 

In this part the laboratory procedure in general science is sub¬ 
divided into: I, analytical observation with (a) representative draw¬ 
ing, (b) description, and (c) analytical or schematic drawing; 2. 
laboratory records of i. (a), (b) and (c); and 3, retention and 
recall, The author's special problem is “to determine the character 
,of the various interrelations of (these) factors.” In the first experi¬ 
ment 51 first year high-school students in a general science class 
were directed to (a) make a representative drawing (or copy) of 
a turkey feather in 13 minutes; (b) describe and explain the same 
object (!2 min.I; (c) study two groups of details of it according 
to directions and answer one question each about them (10 min, each); 
(d) dissect a certain part, observe it under the miscroscope, and answer 
a question about it (15 min.); and .(c) make a diagram showing 
relative arrangement of_ observed parts (15 min.). The next step 
in the experiment consisted in calculating the correlation between 
school drawing and achievement in other school subjects in the case 
of 141 normal school students. In the third experiment the same 51 
higli-school students were directed, 24 hours after the first experi¬ 
ment, (a) "to make a simple diagram of a feather, showing and 
labeling the parts visible to the naked eye” and (b) to answer certain 
questions about the object. Two groups of 30 and 31 undergraduates 
were then asked to observe and draw, first one, then another unfamiliar 
object, and five da^s later werq given an unannounced examination 
to test their retention of form and color. A group of 48 graduate 
students, " immediately after spending seven minutes each in describ¬ 
ing and drawing a microscope clip” were asked to give careful intro¬ 
spections about their procedure, according to certain directions. 
Finally, a class of 16 graduates was divided into two equal groups 
both observing at separate times the same object (a stuffed bird) 
and answering the same questions about it; but the first group was 
then directed to note carefully one particular detail, the second group, 
a different detail, and afterwards both had to " draw the bird in any 
convenient position." 
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The rcstilts of nil lliese experiments were carefully scored and 
the correlations determined by the Pearson formula as well as by the 
Rank-Difference Method. Among the final_ conclusions, as stated in' 
chapter 7, Ihc psychological analysis of drawing, while most interesting, 
cannot be summarized here. Another important result is that "repre¬ 
sentative drawings do noi afford a measure of the pupil's progress, 
or an adequate record of the work which he has accomplished," 
they do not aid the memory, but interfere with the formation of 
scientific concepts. Verbal descriptions and_ analytical drawings are, 
however, very useful for these purposes, while memory drawings test 
retention of spatial and form relationships and call attention to 
previous omissions and errors. L, R, G. 

E. L. Thorndike, W, A. McCalh, and J, C. Chapman. Venlilaiioii 
in Relation to Mental Work. Teachers College, Columbia Uni¬ 
versity Contributions to Education, No, 78, 1916, pp, 83. 

This monograph contains a brief "Introduction" by Thorndike, an 
experiment by Chapman on the effects of the conditions of the air on 
mental work, the conditions being changed daily, and several experi¬ 
mental studies by Thorndike and McCall on the effect of certain con- 
dllions of the air upon (i) the rate of Improvement of mental func¬ 
tions, (2) the accuracy of judgment, and (3) the choice of alternatives 
to mental work. All these experiments were "carried on under the 
Auspices of the New York State Commission on Ventilation with the 
Aid of i fund given by Mrs. Elizabeth Milbank Anderson." Only the 
psychological results are presented; "the chief alms were to measure 
the .effect of heat and expired air upon the quantity and quality of 
ilic mental products .produced ^er unit of tiinc, and upon the readiness 
of individuals to work, CcrtRiii statements made by them as to their 
felt htness for work and general well-being" are also ineluded. The 
conditions of the air investigated were; as to temperature, variations 
of 86^, 75”, and 68'’ F., as to relative humidity, variations between 80 
and 50%, as to movements of air, either almost none or stale air 
recirculated by four fans at high speed, and ns to tiir supply, either 
none or ^|5 cu. ft. per mirmte per person of outside air. Many pre¬ 
cautions were taken to control ,sudi variables as practice, fatigue* 
clothing, etc. The mental work included’, color naming, cancellation 
of 2’s and 3's, hard opposites, addition, mental multiplication, type- 
wriling, and evaluations of specimens ^of handwriting and English 
composition, The subjects, mostly male university students, were 
tested in squads of Ifour or five, remaining in some cases four, in 
others 8, hours, in the test-room. Under certain conditions they worked 
twice lit the same half day for 75 minutes at a time, with a 30 minutes* 
interval; under other conditions they worked tor two .hours in suc¬ 
cession both in the fore- and afternoon, and in a third set they alter¬ 
nated at short intervals between "maximal effort tests in which the 
subject is required to do his very best, and * * * option tests in 
which the subject is requested to do as much or as little as he pleases." 
Some of the options were mental multiplication of a three-place tium- 
ber, rcadinit a current novel, resting quietly, sleep, conversation, and 
doing nothing, 

The results arc be.st stated in Tliorndike's words, taken from hi& 
final section. "Summary and Interpretation," where he says: "With 
the forms of work and lengths of period used, we find that when an 
individual is urged to do his best he does as much, and does it as well* 
and improves as rapidly, in a hot, humid, stale, and stagnant air con- 
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dition * * in an optimum condition, We find further 

lljHt when an individual is given work to do that is of no interest or 
value to him and is deprived even of means of telling how well he 
does it, and is in other ways tempted to relax standards and do work 
of poor quality, he still shows no inferiority in the quality of the 
product produced in stagnant air, * * * Finally, we find that when 
an individual is left to his (or her) own choice as to whether he shall 
do mental work or read stories, rest, talk, or sleep, he does as much 
work per hour when the temperature is 75® as when it is 68®.’’ 

In his efforts to reconcile these results with the contrary experiences 
of dally life, Thorndike suggests that "the discomforts to which men 
have responded by ceasing mental work might perhaps better be re¬ 
sponded to ifiy working to pay for an electric fan, taking cool baths, 
or thinking out ways to reduce the physical exertions which accentuate 
ihe discomforts." He might have added the frequent observation that 
the busy person feels the 'Unfavorable air conditions usually less than 
the idle one, His final word is "when heat reduces mental work it 
may do so uia the general discomforts which it causes rather than 
by any iJitrinsic disability or unreadiness in the process of mental 
production itself," In an Appendix the instructions to the subjects 
for the tests employed arc given in detail. 

This monograph is by far the most important and valuable ^con- 
tributlon to "bionomic" psychology that has appeared in recent times, 
and it is hoped that its author may find furtner means to extend it 
so as to investigate conditions for longer periods of work and to 
analyze in greater detail the mental states of the subject's comfort or 
discomfort, for in this point seems to lie the great psychological 
significance of work under unfavorable conditions of the air. 

L R. G. 
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<Jeo. R. Eastman* Psychology of salesmanship. Dayton, Ohio, Ser¬ 
vice Fub. Co. (c. 1916.) 267 p. 

•Geo, R. Eastman. Psychology fof business cfHcieUey, Dayton, Ohio, 
Service Pub, Co. (c. 1916.) 265 p, 

In the introduction of the first book the problems in general are 
discussed. Part one takes up the making of the sale, including the 
training of Ihc salesman, parts of the selling process, the pre-approach, 
aspects of solicitation, dealing with objections, marking down, etc. 
Part two takes up the process of thinking, feeling and acting, arid 
here the psvchology comes In. We are told many remarkable things 
concerning behavior, experimental psychology, mind, brain, habit, mem- 
•ory, learning process, instinct and attention, will, thinking, judgitiout, 
reason, etc. This is the weakest part of the book, and the topics arc 
treated in the most schematic Way. The third part, however, is not 
much belter from a psychological point of view. . It deals with factors 
which determine thinking, feeling and acting, such as instinct, will to 
live, interests, desire, value, price, truth, etc. We are told that this 
book is intended for those who believe salesmanship an honorable pro¬ 
fession rendering an important and difficult service, and y/\\o believe 
that the salesman is not born ready-made, 

In the second :book the author first proves that business is connected 
with psychology, then expounds the process of thinking, feeling and 
acting, In, an introduction he tclla ua about mental and physical pro¬ 
cesses. subject and object, mind and matter, knowledge or others, etc., 
and then discusses conscious purpose, association of mental processes, 
memory, reason, interest, attention, will, thinking, refiex arc, will to 
live, man as a social being, complication of interests^ suggestion, hypno¬ 
tism, belief Qnd truth, etc, There Is not much indication that this 
-author has thought or even read very deeply In psychology. Perhaps 
the conning of this book might do good to those who know little or 
nothing of the subject, but the value of such works as the above seem 
to the writer of this note rather questionable, 

The following books and monographs have been received: 

Lewis M. Terman. . The Measurmenl of Intelligence. Houghton 
Mifflin Company, 1916. 

J. E. Wallace Wallin. Experimental Oral Euthenics. Reprinted 
from Dental Cosmos, April and May, 1912. 

-. Psychological Aspects of the Problem of Atmospheric 

Smoke Pollution. Pittsburgh, 1913, 

-Rrycfio-Afotor Woniif ^or Practical Dtapnosir. Piyclio- 

logical Reyieiv Monograph. Senes, Vol. 22, No. 2, August, 1916. 

-. Children's Code Commission. December, 1916, 

Sigmund Freud, The History of the Psychoanalytic Movement. 
Translated by A. A. Brill. Nervous and Mental Disease Mono¬ 
graph Series, No, 25. New York, 1916. 

George D. I-Ialsey. Self-Analysis in the Choice of a Vocation and 
Outline of the Average Opmion" Plan. Vocational Bureau, 
Chamber of Commerce, Atlanta, Ga., 191C, 

The American Journal of Sociology. January, 1915. 

Kentucky High School Quarterly. January, 1917. 
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The Economic Psychology Association held its second annual 
meeting jon January 26 and 27 in the Psychological Laboratory of 
Columbia University, The chief problems with which nearly all the 
papers dealt, cither directly or indirectly, were the selecting, the train- 
mg, and the relaining of employees. Most of tlie speakers were prac¬ 
tical business men who have to face these problems in managing the 
aifairs of their business; and it was instructive to learn what is the 
attitude of these business men toward the contributions which psy¬ 
chology has made to this subject, Psychologists are, as a rule, rather 
modest as to the practical value of their work; and there seems to 
be no immediate danger that their results will be mastered and applied 
by the business world, if one may infer from such progressive business 
men as constituted the New York gathering, Although business is 
calling loudly for help from psychology, the business man is either 
not ready to ^0 half way and find out what psychology already has 
to offer, or else he [demands quicker methods and "quicker returns" 
than science can promise, There seems to be a similar attitude in 
the industrial world toward medical contributions, as one of the 
speakers pointed out. Psychologists will ib« surprised to learn that 
department stores are still waiting for an adequate means of testing 
color vision, suggestibility, etc. There is clearly a lack of coopera¬ 
tion between_psychologists and business men; the Economic Psychol¬ 
ogy Association alms to remedy this defect, and at the same time to 
serve as a clearing-house for the exchange of such practical devices 
as their various members have found to be valuable in their work. 
While a great deal of good might be accomplished by such an o^an- 
izstion, it would seem that the present mode of handling; the aftaira 
of this particular Association is hot well adapted to its purposes. 
With the exception of a few psychologists who were conspicuous by 
their silence, most members of the audience had evidently coinc to be 
heard rather than to listen. There is la danger that these meetings 
may be made a subtle means for promoting business schemes, just as 
laboratories of industrial research are sometimes regarded rather as a 
subtle means of advertising than as institutions for research. At any 
rate, secrecy for the sake of selfish advancement will never attract 
the hearty cooperation of scientists. Not until business firms are will¬ 
ing to come into closer contact with psychology will they be able to 
profit from the results which jiave been yielded by psychological in¬ 
vestigation. L. R. G. 

Rrom the San Francisco Bnllelin, Jan. r8, 1917, we quote the fol¬ 
lowing lines concerning the plans and work of Dr. Lillien J, Martin, 
former professor of psychology at the Leland Stanford, Jr, University; 
"She was making an interesting experiment. She was going to see 
if she could not put her knowledge of the workings of the human 
mind at the service of those whose minds were acting in a way not 
entirely healthy and normal. * >!■ * she believed that psychology, 
being at the foundation of all human life, ought to be understood and 
used. A knowledge of Us laws would help people to learn how to 
live, * * * ‘ Every day I am impressed by the need in modern 
life of a confessional conducted along scientific lines.' * * * Many 
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o( Ihc cases were so baffling that they required on the part of the 
expert a great deal of time and patience. % ♦ ♦ Dr, Martin refers 
to her work as 'personal mental hygiene,’ * * ♦ She looks for¬ 
ward to the time when it will he put on a level in the schools with 
physical hygiene and when the laws now known in regard to memory 
nllcntion, suggestion, habit, and fatigue will be made clear lo the 
young lor their intellectual and emotional guidance,'' 

Dr, William Healy, one of the Cooperating Editors of the Journal 
and at present Director of the Juvenile PsycTiopathic Institute in Chi¬ 
cago, is to assume the Directorship of the Judge Baker Foundation 
of the Juvenile Court in Boston, Mass. 



The cause of applied psychology has recently suffered a 
great loss in the sudden death of Professor Hugo Miinster- 
berg of Harvard University. While lecturing to a class of 
Radcliff students, on December i6, 1916, he was stricken and 
after a few minutes succumbed without regaining conscious¬ 
ness. For several years he had been conducting experimental 
investigations in various fields of applied psychology, and 
Jus public addresses and numerous articles in popular maga¬ 
zines as well as his books have greatly helped to spread far 
and wide the present interest in psychology and its practical 
applications. One of his last efforts was in behalf of The 
Journal of Applied Psychology, as he had gladly consented 
to become one of its cooperating editors. His originality in 
thought, his keen sense for systematic organization of new 
psychological results, hi5 deep philosophical appreciation of 
all scientific advances, and his ability to express in fascinat¬ 
ing language the newly discovered truths of mental life have 
earned him a position of highest rank in the psychological 

The Editors. 
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THE PSYCHOLOGY OF A PRODIGIOUS CHILD 


By Charlotte G. Garrison, Agnes Burke and Leta S. Hollingworth, 
Teachers College, Columbia University 


The pendulum of social and educational interest lias swung 
in recent years so far toward the study and treatment of the 
mentally defective that the term “exceptional child" has 
been corrupted from its proper meaning* and has come to be 
popularly used as a euphemistic designation for the mentally 
deficient and neurotic. “ Exceptional ” properly means devi¬ 
ating either above or below the average, but ever since science 
has furnished us with the means of determining excejitionality 
in children, it is the undesirable and unprofitable deviate only 
who has claimed the attention of society, 

It is extraordinary that educators have not turned long ago 
to the business of identifying and studying those children 
who deviate from the average in the direction of superiority. 
It is true that Terman/ as early as 1905 , was interested in 
precocity, and he has published further work on the subject 
from time to time. In his recent book^ he has especially 
stressed the desirability of studying superior cliildren, Stern® 
also expressed an interest in such work, and a few fragmentary 
accounts have appeared from other authors, It is reported 
that Whipple has recently obtained a special fund for the 
experimental study of the education of gifted children, and 
EJisabeth Irwin, of tlie Public Education Association, has this 
year been instrumental in organizing a class of such children 
ill one of the public schools of New York City. But the fact 
is that superior children have received so little attention as 

^Termaii, L. M. Precocity and Prematuration, Am. Jour. Psych.j 

1905. 

_ 2 Tcrman, L. M, The Measurement of Intelligence, Houghton, Mif¬ 
flin Co,, New York, 1916. 

® Stern, W. The Supernormal Child, Jour, of Ed. Psych., 1911. 
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compared with defective children, that parents now feel it as 
an insult when it is suggested that their child should be 
“ tested 1" 

From time to time we hear through the newspapers of 
children who are alleged to possess extraordinary intellectual 
powers and abilities. " Infant prodigies " we call them, Such 
cliildren as William James Sidis and Winifred Stoner are 
current examples. It is claimed for both of these childrp 
.that their prodigious achievements are the result of special 
'systems of education. So far as is known the intelligence of 
such children has not been quantitatively^ measured. 

Biography gives us stories of juvenile prodigies like J. 
Stuart Mill and Thomas Macauley, who are said to have 
enjoyed the classics in their infancy, and who both lived to 
prove their genius by adult achievement. It is obvious that 
it would be of very great educational value if we now had 
mental ineasurcments of those children who grew up to be 
men and women of genius. Far example, if we had a scien¬ 
tific record of the mental status and development of J. Stuart 
Mill, of Thomas Edison, of Madame Curie, of Abraham Lin¬ 
coln and of George Eliot up to the age of fifteen years, or if 
we knew the intelligence quotients of all the Nobel prize 
winners at the a^e of eight years, what guidance for educa¬ 
tional practice might be contained therein 1 
As it is, we know m-actically nothing of those children who 
have become the intellectual masters of mankind. Were they 
superior children or ordinary children? Or, as is often ai-. 
leged, were they backward children? At what age could their 
future possibilities have been predicted by the use of intelli¬ 
gence tests? What were their temperamental and moral char¬ 
acteristics? Were their abilities special or general? Were 
their interests symptomatic of the abilities that they were to 
display? To none of these questions can we give any answer 
at all. If educators should now begin to collect quantitative 
measurements of the intellects of ail children who deviate from 
the norm in the direction of decided superiority, we sliould 
know in fifty or one hundred years from now whether and 
to what extent superiority iu childhood is correlated with 
superiority of achievement in adult life. Science has already 
furnished us with a means of identifying exceptional children, 
and of measuring the amount of their exceptionality, so far as 
intelligence is concerned. If science within the next fifty 
years should furnish us with the means of prophesying adult 
achievement on the basis of the child's exceptionality, the 
history of human progress might be modified in vvays of which 
we now can but vaguely guess. We should then be able to 
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select and cherish human genius without regard to race, sex 
or condition of economic servitude. We should preserve the 
impecunious boy from the dyspepsia or tuberculosis which 
waits upon had food; we should not then, as now, guide the 
little girl with an intelligence quotient seventy-five per cent 
above the average to the dish pan and the carpet sweeper. 

It is the purpose of this paper to record the psychological 
and physical measurements of a prodigious child and to give 
his personal history. This child is of that degree of excep¬ 
tional intelligence possessed by but one child in more than a 
million. Thus it seems worth while to make the records 
detailed. There is no fear that such reports will multiply 
beyond reasonable limits, for only a few children of such 
ability are born in a single generation. 

E---is a boy eight years and four months of age. He 

was horn June 17 , 1908 , and the psychological measurements 
were made on November 4 , 1916 . The circumstances that led 
to acquaintance with him were as follows. A child of excep¬ 
tional intelligence was desired for demonstration before a class 
ill the psychology and treatment of exceptional children in 
Teachers College, and this child was suggested on account of 
his remarkable school record. The consent of his parents was 
secured and the psychological examination was made before a 
class of about thirty students. These are of course not the 
ideal circumstances under which to perform a mental test for 
scientific record. The presumption would be that the audience 
would tend to reduce the child’s performance, so that what- 
ever error there may be from this source would be in the 
direction of making the child appear less exceptional than he 
really is. Of course no one knew beforehand that such a 
phenomenal record was about to be made; for had such an 
unusual result been expected this child would have been kept 
for examination under more favorable laboratory conditions, 

General Intelligence. The Stanford revision of the Binet- 
Simon measuring scale was used for the determination of the 
child's mental level, and the examination was made by Dr. 
Holii'ngworth. The examiner began with the " ball-in-the- 
field” test, E—~ responded at once with the superior solu¬ 
tion, thus giving a preliminary cue to the quality of his mind, 
and the examiner proceeded immediately with the other tests 

at the twelve-year level of intellect E-passed all of the 

twelve-year tests with facility and ease, giving responses of 
excellent quality. From the twelve-year level the examiner 
then worked forward in all the higher levels through “ supe¬ 
rior adult." This is, of course, a long examination, and in 
view of the actual age of the child it was deemed best to give 
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yie tests at two separate sittings, when it was seen that he 
would cover the whole upper range of the scale. The exami¬ 
nation was therefore accomplished in two sittings of about 

fifty minutes each. The final record of E-shows that he 

measures on the scale as follows 


Yre. Mos. Yrs. Mos, 



9. 




10. 




12. 

12 . 


K 

14.. 


16 

A 

Adult. 


15 

7. 

Superior adult, 


12 


Total 


15 7 


Since his actual age is eight years and four months and his 
mental age is fifteen years and seven months his I.Q. (IntelU- 
gencc Quotient) is 187. On the curve of the distribution of 
intellect he stands eleven times the probable error removed 
from the norm, a position occupied by but one child in more 
than a million. He stands as far removed from the average, 
in. the direction of superiority^ as an Idiot stands removed in 
the direction of inferiority. 

An analysis of his performance sho’ws that E-has ex¬ 

traordinary appreciation of the exact use of words, and of 
the shades of difference between words. His vocabulary is 
about that of an average adult. He gave correct meanings for 
64 words out of the 100 in the vocabulary test. His vocabu¬ 
lary thus includes 11,520 words. The score of the average 
adult is 65 words. Thus he just missed scoring on this aver¬ 
age adult test. Samples of his definitions are as follows r 

Bcondi—Is what happens to a thing when exposed to great heat. 

quake —ib a kind oi movement, not intended. 

ramble—U a walk taken fot pleasure. 

nerve—^la a thing you feel by,—for instance, cold. 

majesty—a word used to address a king,—your majesty. 

Mare—la a planet. 

peculiarity—Is Bomelhlng you do that nobody else does, 
mosaic—Is a picture made of many small pieces of marble, 
bewail—Is to he extremely sorrowful, 

^lerale—Is to allow others to do what you don't like yourself, 
lotus—la a kind of flower. 

harpy—is a kind of half-bird, half-woman, referred to in Virgil. 

fen—Is a kind of marsh. 

laity—la noi clergy. 

ambergris—it comes from a whale. 

straw—the slalk of a cereal plant. 

lecture—someone giving a very long talk about something to an audience. 
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E-also has a prodigious ability for comprehending and 

formulating abstract ideas, and for working with symbols. 
He gave the differences between the abstract concepts under 
“ average adult,” test 3, as follows: 

a. Laziness and idleness. Laziness is that you don't want to work; 

idJeness is you can’i, for a while. 

b. Evolution and revolution; Evolution is making things from the 

beginning; revolution is changing them, 

c. Poverty and misery: Poverty is when you don’t have anything; 

misery is how you leel when someone insults you. 

d. Character and reputation; Character is what he really is; repu¬ 

tation is what they think he is. 

He succeeded in reversing the clock hands three times with¬ 
out any error, in less than a minute for each trial. He was 
able to reproduce the thought from the selection beginning 
"Many opinions have been given about the value of life,” as 
well as a superior adult, He solved the three mental arith¬ 
metic problems under XIV, 5 in less than a minute each, 
absolutely without error. These performances serve to illus¬ 
trate his precocious power over symbols and over abstractions. 
His attention, concentration and capacity for sustained effort 
are illustrated b)^' the fact that he was able to repeat five digits 
backwards twice out of three trials absolutely without error, 
before a class of thirty adults, Plis memory span for digits 
repeated forwards is at least 8. (He was not tried with more 
than 8 digits.) 

During the examination he showed neither embarrassment 
nor any tendency to ‘*show off.” He was alert, interested, 
and gave his attention strictly to the business in hand. He 
always knew when he had failed on a test, and gave up with 
great reluctance. For example, he was unable to solve the 
problems under XVIII, 6, in the time allotted; but he carried 
tiiese data away in his head, and held to them tenaciously till 
he had solved the problems. In several instances after he 
had given his reply he recast it in better form. In short, he 
exemplified in remarkable degree all of the characteristics 
which Binet finally chose as symptomatic of intellectual power, 
i. e. (1) the ability to take and maintain a given direction; 
(2) the capacity to make adaptations for the purpose of ob¬ 
taining a desired end; and (3) the power of auto-criticism. 

Special Tests. Following the procedure described by Sea¬ 
shore, and using the set of forks recommended by him, E- 

was tested for pitch discrimination, being given seven trials 
with the whole series of forks. His record was as follows, 
# meaning a correct answer and — meaning a false one. 
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Series 


Vibration ditferences 


30 23 17 12 8 


» n « » » 

K if — ft » 

% if n % % 

n » » » n 

n H a ff » 

u H » If if 


5 3 2 1 ,5 


if if » If n 
ffiffi — 

— # — #>_ 
s##—- 


His threshold for pitch discrimination would thus seem to be 
not greater than five vibrations, and would probably be found 
to be as low as three if a more complete test were possible. 
This is a very good record, according to Seashore’s standards. 

E-gave free associations to the first 50 words of the 

Kent-Rosanoff list of words, both stimulus words and re¬ 
sponses being oral. The stimulus words and responses follow. 


SifWU/MS 

Re5f>onse 



Slimulns 

Respomi 

table 

dinner 

smooth 

surface 

needle 

slim 

dark 

night 

command 

army 

red 

color 

music 

soft 

chair 

cushion 

sleep 

fast 

sickness 

fatal 

sweet 

sugar 

anger 

sick 

man 

tall 

whistle 

blew 

carpet 

bagger 

deep 

ocean 

woman 

lady 

girl 

pretty 

soft 

couch 

cold 

coal 

nigh 

mountain 

eating 

dinner 

slow 

train 

working 

people 

mountain 

snowcapped 

wish 

1 

sour 

lemon 

house 

brick 

river 

Hudson 

earth 

big 

black 

dog 

white 

color 

trouble 

great 

mutton 

bwf 

beautiful 

dress 

soldier 

Brave 

comfext 

your 

window 

glass 

cabbage 

green 

hand 

dirty 

rough 

surface 

hard 

surface 

short 

man 

citizen 

U. S. 

eagle 

swift 

fruit 

orange 

foot 

bare 

stomach 

ache 

butterfly 

moth 

spider 

black 




At once after giving some of these responses he explained 
why he had given them. Thus he explained that " carpet¬ 
bagger " had to do “ with Civil War history.” After giving 
” beef ” in response to “mutton” he smiled and said, ” That’s 
a joke, isn't it?” When asked why he thought it a joke he 
replied that he thought very few people would give that an-, 
swer. Alter the test he was told that 97 people in a thousand 
pve “ beef ” in response to " mutton ” and he at once said, 
‘Ten per cent, that’s not so very many.” 

It was impossible for Jack of time to give the complete list 
of 100 words, usually given in this test. Using the 50 as a 
basis of calculation, 789^ of the responses are “ common re¬ 
sponses ” in the Kent-Rosanoff sense of the word, a number 
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of comjiion responses which children do not usually show 
until after the «'ige of 10 years. His “ median of community " 
(a measure not yet standardized for age levels) is 1,4%. 

He was given the Pintner form of the Knox Cube test, and 
achieved 11 of the 12 lines arranged by Pintner. The average 
record for the 16 year old is only 8 lines, and this is the high¬ 
est level for which the test is yet standardized, 

The usual Tapping Test was given, tapping continuously 
with the right hand, with the stylus, for one minute, The 
record was 239 taps only, which is lower than the average 
S year old record, 

Given three minutes in which to make up words out of the 
letters a-e-i-r-l-p, he made the following,—a, rip, pie, lie, ale. 

He was given thirty minutes in which to put together the 
pieces in the Stenquist Construction Box II, and was not able 
to put any of the pieces together. He began at one end of 
the box, examined each set of materials in turn, tried to put 
them together in an indiscriminate way, put them back and 
went on to the next set of materials. He remarked, " I don't 
seem able to put any of them together. It seems that all I can 
do is to find out what each of the things is for." He recog¬ 
nized that various sets of pieces were "a mouse trap," "a 
lock," "a bell," etc., but made a zero score from the point of 
view of construction. At the end of twenty minutes he gave 
up and turned away from the materials. 

It is interesting to compare the child’s record in construc¬ 
tion tests, and his comments regarding these tests, with his 

school record in industrial arts and fine arts. E-receives 

the best possible rating in industrial arts because he has 
keen insight into processes, and can explain how to construct a 
mechanism or perform an operation clearly and minutely, 
though he is unable to carry out his own instructions. For 
instance, he can tell exactly how to make a boat, but cannot 
make the boat himself. There is thus an interesting distinc¬ 
tion here between " constructive ability " and " manual dex¬ 
terity." Similarly, in fine arts E-has many ideas for 

decorative schemes, but he is unable to execute these ideas 
tvith his hands. 

Developmental History.* E-was the fourth child, three 

girls having been born before him, all having died, Birth 
was difficult. He was bottle fed. His parents were both 

The developmental history and history of personal health were 
elicited from the mother, who, being a physician, is especially com¬ 
petent to speak on these points. The family history, and the facts 
respecting his extra-school linguistic achievements were also given 
by the mother. 
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in middle life at the time of his birth. He cut his first tooth 
at eight months,—a lateral incisor. He walked at thirteen 

months, Up to two years of age E-did not say a word. 

He theji began to talk, and before he was three years old was 
able to read such books as “ Peter Rabbit.” Conversation with 
him was carried on in German, French, Italian and English 
ecinally. When he did begin to talk he could say all the words 
lie knew in these four languages. His health has been excep¬ 
tionally good from infancy. He has had no disorders or 
diseases except measles, and an occasional attack of indiges¬ 
tion, He is exceptionally free from colds. 


PImical fvteasuTements 

Weight. 

Height. 

Girth of diest. 

Girth of chest, expanded. 

Lung capacit/. 

Strenglh, riglit forearm., 
Strength, left forearm,.. 


E— 

Age, 8 yre. 

4 moa., 

Oct 30.1916 

average 

89.3 lbs. 

70.5 Iba, 

54.3 in. 

54.3 in.* 

31.8 in. 

2.5.6 in. 

33.4 in. 

26,8 in. 

100.0 cii. In. 

112.0 cu, in. 

30.9 lbs. 

39.7 lbs. 

22.0 lbs. 

37,5 lbs. 


‘These averages ate for a boy of this age and hiiglit. The average 
/ief|/i( for a boy of 6 yrg. 4 mos. » 49.7 inches. The measurements are 
transcribed from the gymnasium records of the school where E— attends. 


It will thus be seen that E- is considerably larger than 

the average boy of his age. He has clear, well-molded fea¬ 
tures. The child does not like physical exercise of any kind, 
but has had special attention along this line, such as lessons 
in .swimming, dancing and horseback riding. He sleeps eleven 
hours, and goes to sleep immediately upon going to bed. 

School Achicveinenf. E- went to kindergarten from 

the age of three years to the age of five years. .From five to 
six he was out of school on account of school organization (he 
could not be accepted in the first grade), i^rom six to seven 
years of age he attended an open air, ungraded school, and 
did the work of the second to the fourth grades. From 
seven to eight years he was in the fourth grade in regular 
school classes, and at present, at tUc age of eight years, he is 
in the sixth grade. He is thus three full years accelerated in 
school grading, according to the age-grade norms, but is still 
three years retarded in school grading according to his mental 
(Terman makes special note of the fact that superior 
children are almost invariably retarded in school grading ac¬ 
cording to mental age.) His mother states that under private 

tutors E- has covered the work of the seventh grade and 

nearly all tlie work of the eighth grade. His school standing 
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Oil his last j-eporfc was as follows. The highest attainable rating 
Is 1; the lowest, 4. 

Courtesy.1 Composition.2 Penmanship.3 

Promptness.1 Grammar or Industrial Arts_1* 

System.1 Language.2 Fine Arts.4* 

Spelling..2 Mathematics.3* Music.2 

Reading or Geography.1 Physical Ed.4 

Literature.1 History.1 Science.1 

* In industrial arts credit is given for kmuiing industrial processes, 
as well as for ability to carry out the processes,' whereas in fine arts credit 
is given for matvual dexterity only. Private tutors grade E— as 1 in 
mathematics, 

In addition to his regular school work the child has covered 
the following special work in language and mathematics, either 
with a tutor or with his mother: Geometry; algebra, as far 
as eq.uations; Latin, partial knowledge of the four declen¬ 
sions, (he has been taug^ht by the direct, informal method, 
apd reads easy Latin); Greek, —worked out the alphabet for 
himself from an astronomical chart, between the ages of five 
and six years; French, equal to about two years in the ordinary 
school; German, ordinary conversation; Spanish, attended 
class with his mother,—reads and understands; Italian, read¬ 
ing knowledge, simple conversation; Portugese, asked his 
mother to take this language at the Columbia summer school 
because he could not be registered himself; Hebrew, a begin¬ 
ning; Anglo-Sa.ron, a beginning. In Astronomy he has worked 
out all the constellations from MacCready, and displays a 
very great interest in this subject. One evening this winter 
he noticed a new planet near the Twins. He said it was Saturn, 

but his mother thought it was Mars, E- went home, 

worked the position out from the chart, and found it to be 
Saturn. He has a great interest in nature wherever found, 
and is already able to use Apgar intelligently, His writing is 
not equal to his other accomplishments. He is very slow at it 
and for this reason dictates most of his ” home work'' to a 
stenographer, liistory is his chief and absorbing interest 
among school subjects. 

Social Habits, Tastes, etc. E-- does not care to play, 

and would never do so unless forced. He is very impersonal 
and agreeable in his attitude toward other children. His chief 
diversion is reading and his favorite book at present is Ivan- 
hoc. He has no hobbies. In the spring of 1916, after careful 
and thoughtful preparation, he joined the Episcopal church. 
His desire is to be a minister and become a missionary. When 
asked what he would consider the most fun in Ute he replied, 
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"To liave statistics of my imaginary country." This country 
is on Venus, It is inhabited by people and has a navy like 
Qiirs. E— does not volunteer much information about his 
interests, All ol these items had to be elicited by questioning. 

/-aj/ii/y History, Father: College graduate. Produced a 
Latin play, which was given in a Boston theatre, while still 
an undergraduate. Since graduation has maintained a keen 
interest in educational matters. Organized a special library 
of insurance in Boston, which is now used as a reference 
library all over tlie world. Is at present engaged in business. 
Mas written many books. Is a university lecturer on insur¬ 
ance. Has served on many important city commissions. 

i/o/licr; Holds the following degrees’. A.B., Boston Uni¬ 
versity; A.M,, New York University; M.D., Medical College 
(now merged with Cornell); LLB., New York University 
Law School. Post-graduate study, Johns Hopkins one year 
and Germany six years. Special study in bacteriology and 
jiaihoiogy in Germany and Paris. Has done research for 
Bockfieller Institute in bacteriology of milk, and has pub¬ 
lished notable research in this field. Publication awarded a 
medal at the St. Louis Exposition. Sent as a delegate to medi- 
ciil congresses in Rome and Moscow. 

Ill the present state of our knowledge, no prognosis as to 
the luliire achievements of such an exceptional child can be 
advanced on a scientifiG basis. The data here collected are 
of .significance in that they show how far it is possible for a 
child to vary from llie norm in the direction of superior intel¬ 
ligence. They also suggest the value of studying the psychol- 
ogy of [irecocioiis children, so tliat we may advance our science 
lu a point where we shall be able to prognosticate concern¬ 
ing llieni, 



the binet versus the point scale method 

OF MEASURING INTELLIGENCE^ 


By Robert M. Yebkes 


Ladies and Gentlemen; I have several important reasons 
for wishing' to discuss this particular methodological aspect of 
psychology at this time and in this institution. Human engin¬ 
eering on the basis of mental measurement is progressing so 
rapidly that we have cause to doubt the adequacy of our 
methods. We face the fact of the almost universal applica¬ 
tion of such methods of measuring intelligence as the Binet 
and Point Scales, yet these measuring instruments are ex¬ 
tremely crude and at the same time obviously improvable, It 
is equally our duty and our opportunity to so modify or replace 
them that our results shall steadily increase in accuracy and 
reliability. As it happens the three men who have done most 
to adapt the Binet scale to American needs and to improve it— 
Kulilmann, Goddard, and Terman—as students in this institU' 
tion have enjoyed the privilege of working under the guidance 
of the foremost of genetic psychologists. 

The profound significance of natural science for civilization 
is no longer seriously questioned. The world war has con¬ 
vinced us, on the one hand, that the physical sciences are far 
in advance of the biological and social scieiices, and on the 
other hand, that there is imperative need of systematic atten¬ 
tion to the latter group of sciences. Many of us are wholly 
convinced that the future of mankind depends in no small 
measure upon the development of the various biological and 
social sciences. Among these physiology, psychology, and 
sociology are preeminently important. M^e must, I submit, if 
we are adequately to meet after-war demands and improve the 
opportunities which will then be offered us, strive unceasingly 
for the improvement of our methods of mental measurement, 
for there is no longer ground for doubt concerning the prac¬ 
tical as well as the theoretical importance of studies of human 

*_Read by invitation of President G. Stanley Hall before his Psycho¬ 
logical Seminary, March 19, 1917. 

Being Psychopathic Hospital Contributions Whole Number 171 
The previous contribution was by Rose S, Hardwick 
{i 9 i 7 ‘ 4 )) entitled “The Weighting of Point Scale Tests." To be pub¬ 
lished in Journal of Educational Psychology. 
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behavior, We must learn to measure skilfully every form and 
aspect of behavior which has psychological and sociological 
sjgniFicance. Such are a fevr of my reasons for wishing to 
compare critically the two most prominent methods of measur¬ 
ing intelligence. 

These methods are too well known to demand historical in¬ 
troduction. Although each is at present widely used, they 
differ radically in principle and might reasonably be expected 
to yield strikingly different results. Measurements of intel¬ 
lectual forms and aspects of behavior are of two principal 
sorts: (1^ the scale or group-test procedure, and (2) the single 
or specific functional measurement. Both the Binet and the 
Point Scale arc groups of tests. It is essential for us, at the 
hegiiining of this discussion, to note that for scientific purposes 
the ideal method of measuring behavior is the specific func¬ 
tional test, Scales are technological tools which have been 
devised to satisfy certain practical demands. The inevitable 
direction of development in our mental measuring is toward 
the graded, standardized, highly accurate, specific test or 
method. Groups of tests or, as it is convenient to call them, 
scales, are likely to persist and multiply because they will con¬ 
tinue in increasing measure to meet important human needs, 

But even now we may appropriately ask, should both the 
Binet and the Point Scale methods be further developed and 
improved, should the one or the other be wholly abandoned, 
should both be given up and in their place a new type of scale 
embodying perhaps the best principles of each be created, or, as 
yet another possibility, should the grouping of tests be aban- 
doped and recourse be had to highly developed single func¬ 
tional tests? 

At the risk of seeming to reverse logical procedvire, I wish 
at once to suggest my tentative answer to these questions, for 
after all, this discussion may be endured only for the sake of 
the conclusions. T believe, In the first place, that scales or 
groups of tests can not weJl he dispensed with. I further be¬ 
lieve that we should concentrate our efforts on the develop¬ 
ment of reliable methods of measuring the various types and 
aspects of practically significant human behavior. In order to 
fulfill the conditions which these two conclusions impose upon 
us, I wish to suggest the desirability and the feasibility, of 
developing a scale^ for the measurement of intelligence which 
shall at Once combine the sale and serviceable principles of the 
Binet and Point Systems and improve upon them. This new 
Scale should take account alike of the qualitative and quanti¬ 
tative aspects of behavior. It should consist of carefully 
Selected and graded tests. It should be standardized in such 
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wise that its constituent parts might be used independently, 
thus serving the purpose of specific functional tests. It should 
be possible to embody in a single scale all the advantages of 
existing methods of measuring intelligence, and even to add to 
them. 

There are those who insist that the Binet and Point Scales 
are not essentially different. It has even been said, carelessly, 
that the latter is merely a revision of the former method. Such 
statements are surprising indeed in view of the facts to which 
I must now call your attention. 

Careful analysis of the two scales indicate that they differ 
more or less radically on three fundamentally important points: 
(1) the method of selecting or choosing their constituent parts 
(tests of intelligence ); (2) the method of standardizing their 
tests or combinations of tests; and (3) the method of measur¬ 
ing and expressing the subject's response. 

Method of Selecting Tests 

The various tests or methods which make up the Binet scale 
are selected in accordance with the number of successes or fail¬ 
ures at various ages. If a particular test is passed by a certain 
percentage of individuals at eight years of age, by a lower per¬ 
centage at seven years, and a higher percentage at nine years, 
it is, other things being equal, deemed suitable for the eight- 
year group. It thus appears that tests are chosen in the light 
of success or failure and arranged in age groups. This method 
apparently rests upon the assumption that important forms of 
behavior appear at various times during infancy, childhood, 
and adolescence. By contrast, the methods which constitute 
the Point Scale are chosen from the standpoint of functions to 
be measured, and without regard to their particular relations 
to the stages of human development. It is assumed in the 
construction of the Point Scale that all of the important types 
of intellectual function are present in early childhood and de¬ 
velop more or less rapidly. If this be true, tests or jueasures 
for all fundamental forms of intellectual behavior should be 
available no matter what the age of the subject. Briefly put, 
the Binet is an age-scale based upon the assumption of appear- 
ing functions; the Point Scale is a functional scale, based upon 
the assumption of developing fiiiictions. 

Genetic psychology justifies the statement that all important 
types or classes of intelligent behavior are represented in the 
human action system by the end of the third year of postnatal 
life. Thereafter new acts belonging to the same types continue 
to appear for some years and all tend to become complexly re¬ 
lated to one another and to innate reactive tendencies,' 
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As one result of the heterogeneity o£ tests within the Binet 
scale groups, the nreasurements made on. individual of differ¬ 
ent ages.ere not strictly comparable, for the obvious reason 
that different forms or aspects of behavior have been meas¬ 
ured in the two cases. In support of this statement, I need 
only contrast the tests which make up the five-year and eight- 
year Stanford-Biriet groups. In the five-year, there appear 
(1) coniparisoh of weights; (2) natnitig of colors; (3) aes¬ 
thetic comparison; (4) definition by use, or better; (5) pa¬ 
tience, or divided rectangle; (6) three commissions. The 
eight-year group consists of (1) the ball and field test; (2) 
counting backward, 20-0; (3) comprehension of questions; 
(4) giving similarities of two things; (5) definition superior 
to use; (6) vocabulary. Even the most enthusiastic believer 
in the Binet scale and method cannot hope to tnaintain the 
thesis that at each or even at any two ages precisely the same 
forms or aspects of human behavior are measured. In the 
Point Scale, it is the ideal, thus far only partially realized, to 
measure the same and the most fundamental features of be¬ 
havior at every age, and thus to obtain strictly comparable 
results front year to year. 

Method op Standardization- 

The Binet Scale is internally standardized; the Point Scale, 
externally. For the former method, the process of selecting 
tests according to percentage of passes and of grouping them 
according to age constitutes standardization. The result of 
this method of selecting and standardizing tests is an inflex¬ 
ible scale, which, however, accurate it niay be for the race, 
social stratum, or sex, for which it was constructed, cannot 
possibly yield reliable results when applied to widely differing 
groups of individuals. For this reason an internally standard¬ 
ized method of measuring behavior is defective. 

The Point Scale may be described as externally standardized 
because the selection and arrangement of the tests have noth¬ 
ing to do with the norms which as standards of judgment are 
used in the evaluation of results. With the application of the 
Point Scale to increasing numbers of individuals, the norms, 
whether for age, sex, race, educational or social status, become 
increasingly numerous and reliable, and the value of the 
method correspondingly increases. In order to use the Point 
Scale profitably for a new race, or .social group, it is necessary 
only to make a sufficient numt^r of examinations to yield re¬ 
liable norms. They irumediately become standards of judg¬ 
ment. The method does not have to be revised. Thus it is 
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evident that where the Binet Scale is inflexible, the Point 
Scale is flexible and universally applicable. 

Method of Measuring and Expressing Response 

The third fundamental difference mentioned above appears 
in the method of measuring and expressing reaction. The 
Binet Scale supplies judgments of success or failure, These 
have been described as all-or-norfe judgments. From the scien¬ 
tific point of view, they are but rough approximations to the 
desired and desirable measurement, since they are rather the 
forerunners of quantitative statements than themselves quan¬ 
titative. In the Point Scale, judgments are of the morc-or-less 
sort. In other words, there is not a judgment of "pass ” or 
"fail," but instead, there is awarded a particular amount of 
credit, which supposedly varies in correspondence with the 
character or amount of response. The Binet measurement is 
neither qualitative nor quantitative, but marks the transition, 
The point-scale measurement is distinctly quantitative. But 
in so far as the ideal of point-scale construction is achieved, 
the method takes account of ^qualitative as well as quantitative 
differences in response. The importance of this contrast in the 
methods which we are considering has, I think, been fully 
appreciated by very few critics. It is, in fact, the difference 
between a relatively unscientific procedure and one which is 
striving to fulfill the essential requirements o£ scientific 
method. 

There is, moreover, a profoundly important corollary. The 
type of measurement which the Binet-Scale yields is amen¬ 
able to statistical treatment only in a very restricted way. 
Thus the mean or standard deviation, the probable error of 
mean or deviation, the co-efficient of correlation with its prob¬ 
able error either cannot be obtained at all for Binet judgments 
or are of slight value because of the noii-qnantitative character 
of the judgments. By contrast, point-scale measurements can 
be statistically treated in all the varied and biologically signi¬ 
ficant ways. In my opinion, it. is primarily because of this 
merit, that the Point Scale has gained so rapidly its wide 
recognition and use. The advantage which it has, from the 
statistical standpoint, over the Binet method is tremendous, 
and only those persons who are unfamiliar with the essentials 
of scientific method or incapable of appreciating the value of 
statistical data fail to note and respond to this difference. 
The Point Scale because of this characteristic is at once a 
technological tool and an instrument of research. The Binet 
Scale is technologically useful, but possesses little research 
value. 
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Weighting of Tests 

It has been objected by some critics, that the point-scale 
system is (insatisfactory because the various tests are weighted 
in the light oi no definite scientific principle. This adverse 
criticism I accept as valid, but in fairness it must be pointed 
out that it applies with equal force to every other scale whose 
several measurements are averaged or in any other way com¬ 
bined; Thus, for example, the Binet Scale gives equal weight 
to all the tests of a given age group, despite the fact that they 
may be concerned with utterly different modes or aspects of 
response whose practical importance in the individual’s life 
must vary extremely at any given time as well as with age and 
the correlation of which with general intelligence is known to 
vary greatly. I submit, not in defense of the point-scale pro¬ 
cedure but merely in fairness to it, that the Bhiet Scale is 
quite as much iu need of a sound and systematically applied 
principle of weighting as is the Point Scale. 

B[it ground for defense is not utterly lacking. The point- 
scale tests were not weighted in haphazard fashion. Instead, 
varied experience In actual examining, coefficients of correla¬ 
tion with general Intelligence and of one type of measure¬ 
ment with another were considered and the weightings appor¬ 
tioned as carefully as was possible in the absence of any single 
and obviously satisfactory principle. The principle which 
we propose to apply In the further development and perfect¬ 
ing of the point-scale system is that- of weighting in corre¬ 
spondence with the correlation of a particular measurement 
with general intelligence, or rather with the point-scale score.^ 
The higher the coefficient of correlation, the greater the credit 
for a particular test. This principle we are trying out, If it 
stands our tests, we shall have met our critics squarely, and 
at the same time shall have gone beyond the Bluet Scale in 
regard to scientific quaufications. 

Chronological Versus Physiological Age 

Yet another important consideration remains to be inen- 
lioned before an attempt is made to sum up tlie contrasting 
characteristics of the two metliods, The use of chronological 
age in connection with mental age as a basis for the statement 
o! individual status is scientifically without justification. The 
rapidity of growth and of the maturing of organic structures 
and functions varies greatly for races, for individuals, for the 
sexes, for diverse cond itions of nixtritiou and of health. It 

3 Hardwick, R. S. The weighting of point scale tests. (To appear 
in Journal of Educalioiial Psychology.) 
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is consequently unsafe to compare the status or the achieve¬ 
ment of two individuals on the basis of their years, months, 
or days of postnatal existence. That psychologists will ulti¬ 
mately be forced to admit this fact and to abandon or modify 
their use of chronological age and of mental age in connec¬ 
tion with measurements of intelligence is my conviction. 
Physiological age should be determined and with it the varied 
results of measurement should be compared or correlated. 
This means that in case of each examination there should be 
stated not only the chronological age of the individual but also 
the physiological age as indicated by carefully chosen meas¬ 
urements of status of the organism and of functional capacity, 
and finally, the specific results of varied mental measurements 
in comparison with the expected results or norms for the 
appropriate physiological age. 

By way of summary, the significant points of contrast be¬ 
tween the Binet and the Point systems are exhibited in parallel 
columns. 


Biml Charaelemtics 

(1) Multiple-group, age or year scale 

(2) Selection by relation of successes 

to age 

(3) Varied, unrelated, ungraded tests 

(4) Internally standardized and in¬ 

flexible 

(5) All-or-none judgments 

(6) Qualitative 

(7) Measurements only slightly 

amenable to statistical treat¬ 
ment 

(8) Tests weighted equally 

(9) Implicit assumption, that of ap¬ 

pearing functions 

(10) Measurements for different ages 
relatively incomparable 


Poinl Scale Characierislics 
Single graded-teet scale 
Selection by function measured 

Each test so graded as to be avail¬ 
able for wide range of ages 
Externally standardized and flex¬ 
ible 

More-or-less judgments 
Quantitative 

Measurements wholly amenable 
to statistical treatment 

Tests weighted unequally 
Implicit assumption, that of de¬ 
veloping functions 
Measurements for different ages 
relatively comparable 


The foregoing discussion has been based wholly upon the 
latest and most improved form of the Binet method,—the 
Stanford revision, and upon what the writer knows'to be the 
ideals in point-scale construction rather than the actual achieve¬ 
ments as visible to those who know^ only the original or pre- 
adolescent Point Scale described in "A Point Scale for Meas¬ 
uring Mental Ability.” All earlier forms of the Binet method 
are neglected because their imperfections are more numerous 
and more serious than those of the Stanford Scale. It may 
therefore be assumed that such criticisms as are applicable to 
the latter apply with at least equal force to the former. On 
2 
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the other hand, it must he emphasized that the claims which 
I make for the point-scale system are not wholly justified by 
the present status of the method. I have ventured to draw 
the contrast sharply because-of my belief that they will be 
justified by the results of work on the method which is now 
well advanced at the Psychopathic tiospital, Boston. 

In one respect the Stanford revision appears to be especially 
weak, It includes a number of tests (vocabulary, fables, 
arithmetical reasoning, and definitions, for example), which 
are highly dependent upon education. Were it not for this 
fact, which shortly becomes apparent to any experienced psy¬ 
chological examiner who attempts to use the method, TermaiVs 
extension of the scale by the addition of tests for adolescents 
and ndults would be a very great advantage. 

Analysis of the Stanford-Binet Scale 

In connection with this comparison of the two systems of- 
measurement, I have attempted to analyze the Stanford re¬ 
vision of the Bind Scale from the points of view of functions 
measured and tlie dlslribubion of measurements among the 
various age groups. In all, ninety tests appear in the Stanford 
scale. Of these, seventy-four make up the twelve age groups, 
while sixteen stand as alternates, There are fifty-five different 
tests, that is, tests so obviously different in constitution and 
mode of response demanded that they may not be grouped as 
equivalents. These may further he reduced to the following 
twenty-five functional groups on the basis of similarity of 
responses measured. 

Stanford-Binet Tests Grouped According to Similarity of 
Responses Measured 

1. Recognizing and naming objects: naming objects, stating sex, stat- 

ing name, naming coTora, stating age, naming coins, naming days 
of week, naming months of year, morning or afternoon, indicating 
nght and left. 

2. Response to pictures. 

3. Memory for; syllables, sentences, digits forward and backward, de¬ 

signs, ideas, 

4. Discrimination and comparison of lines, weights, forms. 

5. Counting objects and fingers. 

6. Counting backwards. 

7. Copyiitff geometrical forms. 

8. Compr^ensLon of questions. 

9. Aesthetic judgment, 

10. Defining terms. 

11. Patience and form board. 

12. Executing commands. 

13. Discovery of missing parts. 

14. Tying bow-knot. 
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15. Giving differences or similarities. 

16. Ball and field. 

17. Vocabulary, 

18. Dictation. 

19. Mathematical reasoning: making change, value of stamps, box prob¬ 

lem, ingenuity test, 

20. Sentence construction: three words in sentence, dissected sentences. 

21. Visual imagination: clock test, Binet paper cutting, rhymes, absurdi¬ 

ties. 

22. Fables. 

23. Induction test. 

24. Code. 

25. Free association. 

Now it might be supposed, prior to examination, that some 
sort of test for a particular variety of response vvoulcl appear 
in each age group, but this is not the case. Instead, the con¬ 
structors of the scale seem to have systematically avoided 
not only repetition of a particular test, but even in the main, 
its repetition in increasingly difficult form. Thus, for ex¬ 
ample, the welI-]fnown Binet test of response to pictures by 
enumeration, description, or interpretation, appears in the age 
groups three, seven, and twelve. It does not appear in any 
of the others nor is there any test which is strictly com¬ 
parable with it in any one of the remaining nine groups of 
tests. The definition test which, if it has any practical value, 
might be supposed to be equally serviceable for all ages, is 
used for the ages five, eight, twelve and sixteen, and for 
tlioae alone. Why for these particular ages instead of for 
any other or others between three years and intellectual 
maturity is difficult to imagine. Or again, the Stanford test, 
new to the Binet system, of repeating digits backward appears 
as an alternate for age seven and as a regular test for ages 
nine, twelve, sixteen and eighteen. Why, the critical psychol¬ 
ogist may well ask, is it not equally serviceable for the ages 
ten and fourteen ? And why, if one chooses to carry this sort 
of question to its logical conclusion, should not the test be 
used for all ages from the early stages of linguistic develop¬ 
ment to intellectual maturity? 

As we follow through the list of fifty odd tests which make 
up this measuring scale, we observe that the number of groups 
in which a particular test appears tends to diminish. The 
infantile or childhood tests are many of them repeated in two, 
three, or even as many as five or six age-groups. But the 
tests of more complicated or more mature types of response 
tend, as the accompanying table shows, to be used in only a 
single group, The only striking exception to this rule is the 
vocabulary test, which finds place under the ages eight, ten, 
twelve, fourteen, sixteen, and eighteen years. 
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List and Distribution of Stanford-Binet Tests 


GjwPs in Which Test Appears 

in, 2 , 

ni,3;VII.2; XII.7. 

nr,4, 

111,5. 

111,6; IV.al.; VJ,6; X,al2; XVI.al.l. 
ni.al.; IV.6; VII.3j X.al.l; XlV.al.; XVlirS. 
Regime dlSu backward, VII,aL2; IX,4; X;f,6; XVI.5; XVIII.S, ' 
Comparing lines, IV, 1. 

Comparing weights, V,l. 

Discrimifiating forms, IV,2. 

Counting pennies, IV,3; VI,3. 

Copying geometrical forms, IV,4; Vn,6. , _ . 

Comprwending questions, IV,5; VI,4; VI11,3; X,5; XVI,ad,2. 

V,2, 


Nome oj Test 
Indicating parts of body 
Naming objects. 
Response to pictures, 
Slating sex. 

Stating name, 

Repeating syllables. 
Repeating di^ts forward 


Naming colors, 

Aesthetic Judgment, 

Defining terms, 

Patience, 

Executing command, 

Staling age, 

Indicating right and left, 

Mis&ing part^ 

Naming coins. 

Morning or afternoon, 

Number of /mgen, 

Tying bow knot. 

Giving diflerencee, 

Naming days of week, 

Ball and Held. 

Counting backwards. 

Giving eirniiaiities, 

Vocabulary, 

Dlctallon, 

Giving date, 

Arranging weights, 

Making ^ange, 

Three words in sentence, 

Rhymes, 

Months of year, 

Value of stamps, 

Absurdities, 

Memory for designs, 

Reading and report, 

Free association, 

Form board, 

Dissected sentences, 

Fables, 

Induction test, 

Prsadent and king (Included 
under giving dlnerence^. 

Problems of fact (Included 
under coenpr^en^on of 
queslhms). 

Mathematical reasoning, XIV, 5. 
Clock test, XIV,6. 


V.3. 

V,4; VIII,5; XII,2; XVI,3. 

V,6, 

V,6. 

V. al, 

VI, 2. 

VI,5; VIII,al.l. 

VI, al. 

•viu. 

VII, 4. 

VII, 5; XIV,3. 
vn.ai.i. 
vnU; XII,3. 

vni.2. 

Vni,45XII,8. 

vni.6: X,l; Xll,!; XlV.l; XVl.l; XVIII,I. 

VIII, ai.2. 

IX, 1. 

IX,2. 

IX,3. 

IX.S. 

IX,6. 

IX. al.l. 

IXaL2, 

X, 2. 

X,3. 

X,4, 

X,6. 

X,al.3. 

XII 4. 

Xn,5;XVI,2. 

XIV,2. 
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LIST AND Distribution of Stanford-Binet Tests— 


Name of Test 
Box problem, 

CWe test, 

Binet's paper cutting, 
Memory for passage, 
Ingenuity test. 


Groups in Which Test Appears 
XVI,4. 

XVI.6. 

XVIII,2. 

XV1II,4. 

XVIII.6. 


This analysis of the Stanford scale serves two purposes,— 
first, it exhibits the haphazardness of distribution of a given 
test, the lack of any scientific principle, so far as the placing 
of a test in particular groups is concerned; and second, it 
indicates the entire absence of the functional principle in the 
selection of tests for a particular group. 

In view of these characteristics of the Stanford scale, it 
seems pertinent still further to emphasize the idea of grada¬ 
tion within a given test or measure of behavior. Assuming, 
as genetic studies certainly warrant us in doing, that the funda¬ 
mental forms of behavior are present by the end of the third 
year ,in their initial stages, it seems logical and scientifically 
necessary to argue that we should devise methods of measur¬ 
ing these forms of behavior as they develop, and that the most 
natural and most feasible way to do this is to select a method 
which can be applied, according to a gradation scheme, to 
all stages of development. For example, the test of repeating 
digits may be increased in difficultness without end. It may 
be applied alike to the child of three and the intellectually 
mature individual. It may be graded almost perfectly by 
the addition of single digits. The initial form of the test 
may require merely the repetition of a digit after the examiner. 
The most difficult form may, instead, require the repetition 
of ten digits. Or, the test of response to pictures may be so 
devised and developed as to be clearly applicable from early 
childhood to maturity. It needs only a number of carefully 
selected pictures arranged according to difficultness of descrip¬ 
tion and interpretation, The child of three years may be 
required merely to indicate certain objects in the pictures, as 
named by the examiner. The child of four may be required, 
instead, to name these same objects. Still later, more com¬ 
plete enumeration of the constituents of the pictures may be 
expected; then description, and interpretation increasingly full 
and exact with increasing age. Finally, there would be re¬ 
quired, as an adequate form of response, correct interpreta¬ 
tion and fair to excellent description. 

While it may not be assumed that precisely the same forms 
or aspects of behavior are measured by this test throughout 
its age range, it is at least evident that more nearly com- 
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parable results jnay be obtained to' using the same'materials 
for different ages than by using diverse and heterogeneous 
materials and procedures. 

Neither the Point Scale nor the Biiiet Scale is perfect or 
ever will be. But from their ashes may ai'ise a new scale 
infinitely superior to anything Binet or any of his successors 
have imagined. I believe that the method of graded tests 
whose inmccs of correlation with one another and with varied 
measures of efficleucy in living are definitely known, will 
steadily gain ground; that the gradation as gradually per¬ 
fected will lead to Increasingly accurate standardization; that 
there will accumulate reliable and varied norms for the guid¬ 
ance of the inexperienced examiner; and that shortly our 
scales for mental measurement will consist of independently 
graded and standardized tests which can be used either alone 
for the measurement of particular response or in such groups 
as need dictates. 

The next step forward I imagine as a scale in which vertical 
instead of horizontal divisions will indicate age lines. It will 
consist of a score or two of thorouglily proved and approved 
methods of measurement, each so devised that it may be 
applied at any stage of development. Were there twelve steps 
or grades of difficultness in each test, then the examiner would 
begin with the first grade for the three-year-old; with the fifth 
grade for the eight-year-old; with the ninth grade for the 
twelve-year-old. Not the scale, but its constituent part, the 
test, would be marked for convenience'of use by age lines. 
The lines consequently would be vertical instead of horizontal! 



TI-IE EVALUATION OF A METHOD FOR FINELY 
GRADUATED ESTIMATES OF ABILITIES^ 


By James Burt Miner, Carnegie Institute of Technology 


Estimating abilities may be merely skirmishing in research, 
but the attack of the main army is often wisely or foolishly 
directed as a result of the skinnish. The technique of esti¬ 
mating accordingly assumes an essential place in psychologi¬ 
cal procedure. Any improvement in the discrimination or 
reliability of estimates promises to meet urgent needs, not 
only in the employment office but whenever questions of ad¬ 
mission or promotions are considered in the school room, the 
store, the factory, or the business office. 

Our immediate problem was connected with the employ¬ 
ment office at the Carnegie Institute of Technology, which 
recommends students and graduates for positions ranging from 
civil engineer to actress, from plumber to musician, from 
architect to teacher. Can the scholarship records be supple¬ 
mented by sufficiently reliable and significant ratings of per¬ 
sonal traits to be of use in recommending these young people 
for work? 

Beginning with the problem of estimating the traits of those 
about to graduate from the institution, we were at once con¬ 
fronted by the fact that all the seniors were not intimately 
enough known by one person to make it possible to have an 
order of merit for the whole class in a college arranged by 
the same person. This is a frequent problem in e.slimation. 
Thorndike lias attacked it by a method of combining the 
judgments of numerous judges.^ Plis method, however, re¬ 
quires that each individual in the final order of merit be com¬ 
pared by several judges with those on either side of him, a 
condition we cogld not fulfill. 

We hoped to obtain sufficient accuracy by assumiug that 
the average senior class in the various courses within the same 
school had roughly the same distribution of ability. On tliis 
assumption a single order of merit might be obtained for the 

A Substantially as read before the American Psychological Associa¬ 
tion, December, 1916, 

^ E. L, Thorndike, The Teclmiqiic of Combining Incomplete Jiidg- 
Jnents of the Relative Position of N Facts by N Judges. J. of Phn., 
Psychol., etc,, 1916, vol. 13, 197-203. 
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seniors of each school, provided that some systematic method 
of, grading could be discovered which would he used in ap» 
proxiniately the same way by the different ] udges. 

The method which we tried out is .indicated by the sample 
rating blank shown in Fig. 1. At least four of these blanks 
were prepared for each student in the senior classes and they 
were sent to members of the faculty who were supposed by 
ti\e administrative officers to be best acquainted with the par¬ 
ticular students. Three out of the four had come in contact 
with the students in either the laboratory or shop, which 
afforded them a better opportunity for judgment than is pos¬ 
sible in many institutions. The fourth judge was a teacher 
in one of the academic,subjedts. In order that no member 
of the faculty should be burdened we limited the number of 
students to be graded by any one instructor to about a dozen. 
About 70 judges graded sttb-groups of the 140 seniors. 

One feature of the method consisted in grading the person 
by means of a dot placed on a line. This plan of placing a 
clot on a line was found in .a blank prepared by the B. F. 
Clark Teachers Agency of Chicago. A somewhat similar 
plan with five divisions from 0-100, without definition of the 
meaning of the divisions or of the standard group, was tried 
at one time by the Appointment Committee at Teachers Col¬ 
lege, Columbia University. The method was adapted to our 
purpose by substituting divisions into fifths of a group instead 
of the divisions “ superlative, excellent, satisfactory, fair and 
poor which were used on the teachers’ agency blank. Psycho¬ 
logically the use of a dot on a line seems to have a decided 
advantage over the percentage method, which it most closely 
resembles, in that it gets rid of the habit of thinking that 
different percentages have qualitative significance as indicating 
passing or excellent grades. 

The blank embodies four fuv\damental principles for secur¬ 
ing systematic estimates which are here combined for the first 
time, so far as I know. They summarize the result of much 
of the systematic work which has been done in this field in 
recent years. (1) The person is rated relative to the mem¬ 
bers of a defined group which is known by the judges and is 
used as a standard. In our case the average senior class 
in the students course and school was used as this standard. 
(2) All qualitative terms are avoided since it is impossible to 
define them so that they call up the same idea m the mluds 
of different judges,^ Instead, we have used fifths of the group, 
a concept about which there should be no difference in opinion 
as to what is meant. (3) The method allows the discrimina¬ 
tion to be made as finely as the judge desires and yet permits 
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Figure 1.—Sample Rating Blank 

Will you please rate the student named below for the traits indicated, 
Place a dot along the line after each trait, grading the student as ftneiy 
aa you care to. Please give the eating mMpendently without consult¬ 
ing others. The record sheet is to be returned to the secretary's office 
within three days. 

Jones, John Instructor—D 

Among the members of the average senior class in Hits student's course ana 
school the studfent would rank in the 



Lowest 

5 th 

Fourth 

5 th 

Middle 

5 th, 

Average 

Second 

5 th 

Highest 

5 tli 

Common sense 







Energy 



1 




Initiative 







Leadership 



1 




Reliability 



1 




General Ability 








the investigator to determine .approximately how small 
divisions in that grading have sufficient reliaoility to malce 
them worth while. The results on this phase of the problem 
will be discussed later in the paper. (4) The units of meas¬ 
urement may be readily transmuted into equivalent units of 
the standard deviation on the basis of the distribution of the 
judgments. In our blank the measurements may be made in 
millimeters or any larger portion of the line and changed into 
units of the standard deviation by Thorndike's table. 

Just a word as to the choice of the particular traits for 
use on the blank. A list of something over 300 traits was 
first compiled from the studies by Cattell, Wells, Yerkes and 
LaRue, Davenport's Trait Book, Mann's study of engineers, 
etc. From this list, 50 were selected and submitted to three 
different groups to be arranged in order of their importance 
in recommending graduates for employment. These arrange¬ 
ments were made by the members of the seminar in psychol¬ 
ogy, the three men in the employment office, and a group of 
seniors and juniors in the teachers’ training courses. The 
result is shown in Table I. 
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table I 


COMBINEB Ordeb op Mer.t ™ Tn»,TS IN RECOMMENDING 
Graduatbs for Employment 


CO 


common sense 

judgment 

initiative 

reliability 

efficiency 

intellect 

clearness of thought 

understanding of men 

accuracy 

Integrity 

energy 

technical skill 
loyal 
industry 
moral 

resourcefulness 

foresight 

thorough 

conscientiousness 

leadership 

ambition 

perseverance 

originality 

tact 

systematic 
self-reliant 
concentration 
broad-minded 
®H)perativencs8 
Courage 
Imagination 
well-informed 
stability 
careful 
practical 
enthusiasm 
adaptable 
memory 
patience 
obMrvalion 
tjuickness 
inquiring 
aggressive 
firmness 
oral expression 
presence 


« 
1 
2 

3 

4 

5 

6 
7 
a 

9 

10 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
36 

39 

40 

41 

42 

43 

44 

45 

46 


( 1-23) 
( 1-45) 
( 1-39) 
( 1-48) 
( 2-38) 

1- 39) 

2- 44) 
1*47) 
2-43) 
1-47) 
4 ^ 3 ) 
1-45) 
1-46) 


7-50) 

5-47) 


( 3-48) 
' 5-50) 
1-49) 

5- 48) 

6- 4B) 
3-48) 

(10-50) 

( 4-49) 

( 8-48) 
(11-50) 
(17-48) 

( 5-SO) 

( 1-50) 


t 

! 


8 

I ig 

' O 

' 2,0 

' 3,0 

' 11,0 

13.5 
19,0 

6.0 

23,0 

7.5 

35.5 
4,0 
5.0 

21.0 

1,0 

9.5 

13.5 

15.5 

26.5 
34.0 
22.0 

15.5 
28,0 
42,0 
26.0 
20.0 

44.5 
12,0 
34.0 

26.5 
17.0 

7.5 
18.0 

44.5 

35.5 
47,0 

31.5 

9.5 
46.0 
40,0 
24,0 
38.0 
37.0 
33.0 

29.5 

29.5 
39,0 

31.5 


1 
8,0 
9,0 
4.0 
b.O 
11,0 
3.0 
7,0 
2.0 

13.5 
18.0 
10,0 
29,0 
37.0 
12,0 
5.0 

21,0 

19,0 

27.5 
30.0 
17,0 
25.0 
24.u 
23,0 

13.5 
39.0 
19,0 
26.0 
36,0 
33.0 
38.0 
19,0 

27.5 
16.0 
34,0 
41,0 
35,0 
21.0 
40.0 
30,0 
32,0 
44.0 
47,0 
46.0 
43.0 
48.0 


b Students ( 14 ) 
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apprehension 
profound 
dignified 
ease of learning 


Table I —Continued 


47 

10,0 

( 4-50) 

42.0 

48,0 

45,0 

48 

5.5 

( 6-50) 

30.0 

50.0 

50.0 

49 

3.5 

(23-50) 

50.0 

49,0 

49.0 

50 

10,0 

( 5-50) 

35,5 

43.0 

42.0 


Correlations 

(r from R) 


Seminar and employment office...57 

Seminar and students.54 

Employment office and students....28 


Among the traits which were near the top of these lists 
we then selected five, which seemed to represent different 
important .factors in personality from the point of view of 
employment, and which were not sufficiently indicated by the 
scholarship records or " General Ability.” The latter term 
allowed the judge to weigh the traits subjectively and to sum¬ 
marize his opinion of the student. 

In evaluating the method the first question is, how far may 
the judgments be relied upon? How sure are we that other 
capable judges equally acquainted with the individuals would 
give like estimates? The correlation of series of estimates 
on the same people seems to offer the best means of answering 
this question. The data are summarized in Table II, Relia¬ 
bility of Estimates. 


TABLE II—RELIABILITY OF ESTIMATES 


College Seniors Judged by Members of the Faculty at the 
Carnegie Institute of Technology 


College 

Gen. A. 

Com. S. 

Init’e 

Lead'p 

Reliab. 



College of Applied Science 
Correlation of ranks 
Measured in millimeters 








i judgment and 1 other. 

(64 cases) 

1 judgment and 1 other. 

(30-36 cases) 

.53 

.54. 

.53 

.64 

1 .30 

.67 

.54 

.63 

.52 

.42 

.68 

.50 

,69 

,57 

2 judgments and 2 others. ...' 
(30-36 cases) 
Measured in fifths 

.76 ' 

.62 ' 

.67 

.77 

.71 ' 

.78 

.72 

2 judgments and 2 others. ... 

Product-Moment cor. of 
transmuted tenths 

.69 

.60 

.67- 

.77 

.64 

.73 

.68 

2 judgments and 2 others. ... 
(30-36 cases) 

.76 

,52 

.64 

.79 

.71 

.70 
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TABLE ll^Conlimied 


College 




a 

X) 


I 


I 

a 


M.M. College for Women 
<24-26 cases) 

2 judgments and 2 others. .. 
Correlation of ranks 
measured in m.m. 
Product-Moment cor. of 
transmuted tenths 


.44 


.44 


.59 


.62 


.69 


.68 


.79 


.80 


.61 


.69 


.70 


.62 


M 


.64 


College of Applied Science 
(30 cases) 

Correlation of ranks 
2 judgments in dfths and the 

same 3 in m.m. 

2 judgments in fifths and the 
same 2 in transmuted tenths 


.98 

.86 


.98 

.89 


.68 

.91 


.97 

,87 


,90 

.96 


.97 

.97 


.94, 

.91 


All the correlations are between a series o£ judgments 
selected at random from those made on each student and 
similar series selected in the same way from those judgments 
remaining, Tiie same series of single judgments or of com- 
blued judgments on the same students is always used in the 
correlations compared, but the judgments are scored in dif-* 
ferent ways. 

The first two rows of figures compared with all the others 
in the tablq indicate that a single judgment is not sufficiently 
reliable, but that two judgments combined give approximately 
a reliability of 0.7 and be relied upon when no more 
judgments are practicable. Four judgments combined, which 
we use, should then give us a reliability of .83, if we apply Wil¬ 
liam Brown's formula for estimating the number of combined 
judgments necessary to attain a desired degree of reliability.^ It 
is interesting to note that, if the correlation between two single 
series is .55, as here, the correlation between the two series 
combined and two other series should theoretically be .71. 
This agrees with opr empirical findings. 

In the Margaret Morrison Carnegie School it is possible to 
check the order of merit for the seniors which has been 
obtained by combining the estimates of various instructors, 
none of whom judged the whole class, by two orders of merit 

•The Essentials of Mental Measurements, note, p. lot. 

























METHOD FOR ESTIMATING ABILITIES 129 

/or tlie whole class furnished by the dean and by the secre¬ 
tary of the school who has charge of employment. The orders 
of merit arranged by each of these administrative officers 
correlates over .70 with the combined order of merit of the 
faculty judgments on the "general ability” of various parts 
of the class, taken from the estimate blanks. The combined 
order of merit of the administrative officers agrees with the 
result of the same combined faculty estimate with a correlation 
of .75. All correlation coefficients for rank orders in Table II 
are obtained by Pearson's method for calculating P and trans¬ 
lating to r. 

Important data as to the form of scoring these estimates 
are also provided in Table IL Notice the three rows of 
coefficients in the second division of the table. The averages 
are .72, .68 and .69. They suggest that refinements of meas¬ 
urement make very little difference in the reliability of an 
order of merit obtained from two judgments chosen at random. 
This is true at least so far as the orders of merit of these 
thirty seniors in the engineering college were concerned. The 
results are corroborated by the next two rows of data on the 
seniors in the college for women, which show the same aver¬ 
age, .64. Since four judgments are averaged the students 
were fairly well discriminated in rank. 

The last division of the table, moreover, shows that an order 
of merit obtained from two judgments combined remains prac¬ 
tically the same whether the judgments are scored one way 
or another. Measurements in fifths give about the same 
order of merit as those in millimeters or transmtued tenths. 
The correlations are over .90. If an order of merit is all that 
is desired, records in less than fifths or the use of transmuted 
measures are probably unnecessary refinements. When the 
methods differ as to particular students, however, the refined 
method may be safer. With our blank the position of the dot 
can be read directly in tenths as easily as in fifths. 

There is some tendency for students in certain divisions 
to be ranked higher than in others. This may raise the cor¬ 
relations. If present, however, the spurious correlation does 
not affect our conclusions. In the women's college the order 
of merit agreed well with that of the two administration 
officers who ranked the entire class. At least two judgments 
are necessary for reasonable reliability, and the measurement 
of combined judgments need not be in smaller units than fifths 
if conclusions are limited to the group as a whole, rather than 
directed to particular students. 
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TABLE III 


Intercorrelations of Abilities 


Tliirty seniors in the College of A.ppUed Science estimated by four 
judges in tenths of an average graduating class and the scores then trans¬ 
muted into units of the atanefard deviation. Scholarship rated by the 
total scholarship in cr^it hours transmuted into units of the standard 
deviation. The correlations were calculated by the product-moment 


formula. 


Scholarship,......... 

: Schol'p 

General ability. 

... .73 

Common sense. 

... ,58 

Energy. 

.73 

Initiative. 

... ,62 

Leadership. 

... .39 

Rcliobllity. 

. ,, .72 

Average. 

,,, .62 


< 

to 

Q 



ji 

"d 

Si 



(3 


'3 


'll 

P:; 

.73 

.58 

,73 

,62 

,39 

.72 


,85 

.74 

.78 

.71 

.84 

‘.85 


.68 

.76 

.68 

.78 

.74 



.78 

.46 

,76 

.78 

.76 

.78 


,75 

.80 

.71 

.68 

,46 

!75 


,55 

.84 

■ 78 

.76 

,80 

.65 

,., 

.78 

.72 

Tis 

.75 

,S9 



If the reader will now turn to Table III, the intercorrela- 
tious may give us some other hints in evaluating this par¬ 
ticular rating card. Which of these specific traits ^ives the 
most unique information not afforded by the grades in schol¬ 
arship? To answer this (question we may note which trait 
shows the lowest correlation with scholarship. With this 
group of seniors in the engineering college the estimate of 
^leadership'' is least indicated by schoiarship. We aiso note 
that “ general ability" shows the highest intercorrelations whh 
these specific traits, even when we disregard the intercorrela- 
tions with scholarship. For a single term "general ability” 
would, therefore, probably give us the most additional infor- 
mation about the whole group of specific traits. If the 
problem justified the labor of the calculations this conclusion 
could be checked by the partial intercorrelation of each of the 
traits witii the others independent of their relations to 
scholarship. 

When considering a particular person, what sort of numer¬ 
ical rating will be most usable? This is largely a question 
of practical convenience. The method we use is to record the 
average rating of the faculty judges in a particular trait, then 
to arrange these in ten equal groups. By this method the 
rating of the student is in the actual tenth of his class in which 
he fell on the average for that trait. This is, of course, dif¬ 
ferent from the average estimated tenth. For example, the 
separate judgments of the seniors in the engineering college 










METHOD FOR ESTIMATING ABILITIES 


131 


distributed, in the various estimated tentlis in general ability 
as follows, beginning with the estimated lowest tenth and 
stated in percentages: 2, 3, 8, 3, 9, 29, 17, 8, 15, 6. We 
may note in passing that the transmuted value in terms of the 
standard deviations for an estimate in each of these tenths for 
this college was as follows, omitting deciniaL points:- —24, 
_.18. -14. -11. -8, -3. +3, +7, -fll. +20. 

In spite of the fact that there is a tendency to place more 
than a tenth in the middle and upper estimated tenths, the 
discrimination is probably better than with other methods of 
estimation. For example, the distribution of the grades in 
scholarship of the same class under the six marks used showed 
the following percentages of credit hours for each mark: 
1, 7. 15, 54, 19, 4. 

A more precise quantitative score also seems advisable, at 
least for general ability. For this purpose we have used 
estimated tenths transmuted into terms of the standard devia¬ 
tion. With this quantitative score a unit means approximately 
the same at one position on the scale as at another. This is 
not true of decile units or ranks in ah order of merit, in 
which adjacent extreme tenths theoretically differ from each 
other about three times as much as those tenths near the 
middle. 

The office should also be informed as to the variability of 
these ratings. For example, with the estimates of general 
ability of the 64 engineering seniors, we can say that the 
chances are roughly 9 out of 10 that a student would not be 
estimated more than 2 tenths of an average class differently, 
even in the most variable tenths, by a similar average judgment 
of four members of the faculty. 

W. D. Scott has suggested a method by which the rating 
blank can be made more concrete if comparison can be made 
to a known group which is stable enough so that typical indi¬ 
viduals may be selected for a standard scale. For example, 
when the divisions are in fifths, at the boundaries of the 
divisions may be inserted the names of those persons in the 
standard group who are highest, lowest, middle, etc. The 
estimator would then judge an individual to be between Mr. 
A. and Mr. B,, or between Mr. B. and Mr. C., etc. In this 
form the method is being tried out by the Bureau of Sales¬ 
manship Research. 

The complete answer as to whether it is worth while to 
supplement the scholarship ratings of college students by 
such estimates of ability as have been attempted here will be 
possible only after we can determine whether they assist in 
making a more accurate prediction of success in life. This 
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must wait until we have data upon these graduates some years 
after they have left the schools. 

That these estimates give illuminating information about 
certain students cannot be doubted, however, when one finds 
such records as those of Mr. A. and Mr. B. given in Table 
IV. Without such estimates of traits, an institution has no 
systematic record in available form of anything except scholar¬ 
ship. That would certainly be an inadequate basis for jiulging 
these individuals, On the other hand it must be recognized 
that for the great majority of the seniors the estimates and 
the scholarship records are quite similar. The record of Mr. 
C. may be said to be fairly typical and that of Mr. D. is the 
other extreme, 

TABLE IV 


Records of Individuals 


Seniors.. 

Standard deviation; 

Scholarship. 

General ability. 

Actual tenths oi the class; 

^holarship. 

General ability. 

Common sense. 

Energy. 

Initiative. 

Leadership. 

Reliability. 


Mr. A. Mr. B. Mr. C. Mr. D. 


—.24 -f,18 -1-.26 ■l-,82 
+ .36 —.30 +.30 +1.40 


3 7 7 10 

6 4 6 10 

8 1 4 10 

8 6 6 10 

8 4 4 9 

10 3 7 a 

7 7 6 10 


We may recapitulate the experience of the Carnegie Insti¬ 
tute of Technology in regard to the method described above 
when applied to its seniors in 1916. The empirical test of 
the method under the conditions found in its four colleges 
sliows; 1. The plan of estimating traits within fifths of an 
average class in the student’s course in college by placing a 
dot on a line, is so easy to use that replies can be secured, 
without serious annoyance, from teachers who do dot have 
to estimate more than about a dozen students for six traits. 
2. The average of four estimates on each student was found 
to give fair))' constant orders of merit when such estimates on 
personal traits were made by those as well acquainted with 
the individuals as insCrnclors m laboratory courses with small 
groups. An estimate by one member of the faculty is unre¬ 
liable. 3. The method allows for a quantitative estimate on a 
common standard without requiring all the members of the 
class to be known by the same person. 4. The records sup¬ 
plement the scholarship ratings of some students-in a most 
suggestive way. 5, Five traits selected because of their esti- 
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maid high importance in recommending graduates ^nr 
ploymeiit, were common sense, energy initintivA ^1 a 
U reliability Among theae leade^!^ waf a’t ’‘J 

with scholarship ratings. Estimates of general ahilii-v 
the highest mtercorrelatiohs with the spea'al traits 
the estimates in divisions less than estiLted uhL of 
or m^^ansmuted measures did not give notably 



ALTERNATIVE METHODS FOR MENTAL 
EXAMINERS 


Fredrmc Lyman Weh-s, McLean Hospital, Wavetley, Mass, 


Various types of investigations, particiilarJy those concerned 
with practise, memory and transfer, demand the use of much 
alternative material 'of a homogeneous character. In the type 
of mental examination represented by the intelligence scales 
this need has also made itself felt, as a precaution against the 
vitiation of results through the subject’s fore-kuowledge, inci¬ 
dental or purposeful, of the test material, In accordance with 
this situation have been compiled the tables of alternative 
material to be described. Those dealing with number material 
include addition, 9.ubtraction, multiplication and division, con¬ 
secutive magnitudes, the reversed clock test, the problem of 
the enclosed boxes, the “ingenuity” test, a “relational” 
test with numbers, and meiiiory for digits. Others dealing 
with language material comprise tables for alphabetical se¬ 
quence, alternate directions material and vocabulary lists, 
together with a “cued combination” method for vocabulary 
and spelling. A simplified form of the Kent-RosanofI: fre¬ 
quency tables in the association test is also included. 

As publication of the tables is not now possible, the writer 
will gladly answer inquiries in regard to experimental material 
from them; Here is described the present content of the 
tables, but it ia not unlikely that they will be extended to other 
sorts of experimental material, and suggestions in this regard 
will be most welcome. 

Table L Addition-Subtraction 
Random drawings of the two place numbers from 11 to 99 
inclusive, are grouped in series of 10 numbers each, with no 
number occurring more than once in each series, and in vertical 
column, thus; 

34 

79 

87 

b8 Fifty such series have been prepared. They may 
25 be used either for adding the columns, or for adding 
82 for subatra'cting) a fixed amount from each number 
27 (WoodwOrth-lV^ells constant increment test). 

30 

24 
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Table II. Apdition-Sudtraction 

A series of 100 random pairs of six place numbers was 
prepared. Each pair is given together with its sum. Any 
pair may be presented as an addition test, in which case the 
sum checks the correctness of the subject’s answer. As a 
subtraction test, the sum is used as the subtrahend, and either 
number as the minuend. The other number checks the correct¬ 
ness of the subject’s answer. Examples: 

1. 683936 859629 1543565 

2. 791661 554668 1346329 

The table thus provides 100 such examples in addition, and 
200 in subtraction. 

Table III. Multiplication-Division 

A series of 200 random pairs of three place numbers was 
prepared, in which no digit occurs more than once in the 
same number. Each pair is given together with its product 
(after Crelle’s tables). If any pair is presented for multi¬ 
plication, the product checks the correctne.ss of the subject’s 
response. For division, this product is presented to be divided 
by either of the pair, and the other number checks the cor¬ 
rectness of the quotient obtained by the subject. Examples; 

1. 384 194 74496 

2. 761 257 196577 

If, in division, a remainder is desired, its amount is added 
to the dividend before presenting the problem. The table 
provides 200 such examples in multiplication and 400 in 
division, 

These tables presenting mathematical problems in the ab¬ 
stract, are of course equally adaptable to any concrete setting 
in which the examiner may think fit to give'them. 


Table IV. Consecutive Magnitudes 

A series of 1,000 four and five place numbers is presented. 
The nature of this list safeguards it against duplication except 
from clerical error. The subject may arrange a small group 
of the numbers in order of magnitude. The table begins, 

8646 

8059 

10604 

10653 

10097 
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Table V. Reversed Clock. (Binet et al.) 

The problem is to tell the time indicated if the hands are 
reversed from that of a given time on the clock. 132 such 
problems are gathered in 11 columns of 12 each. It is intended 
that the problems of one experiment shall' not be chosen from 
outside a single column of twrelve. The list 'begins with the 
times. 3.36, 8:13, 12.41, 10.19. 

As both original and reversed times are given in the table, 
the problem may be given from either one, and the answer 
checked from the other. 

Table VI, Enclosed Boxes. (Terman, Yerkes) 

There are given twelve additional problems, based on com¬ 
binations of 1-4 boxes. 

Table VII. “Ingenuity.'' (Terman, Yerices) 

The principle of the problem is preserved, but its state¬ 
ment altered to the following: 

A doctor rtiuat measure out exactly (q) ounces of medicine for a man 
viho Is dek in the •woods. He has wdy an (m) ounce measure and an 
(n,i ounce measure to do it with. Show how he can use these measures 
to jct just the right dose of (q) ounces vrithout any guessing. He pours 
kom one measure to the other, and what he does not want he pours back 
into his medicine botUe. 

In. the table, the problems are statea Dy giving first the 
smaller measure, then the larger measure, and then the amount 
to be obtained. Thus, 3-5-7 signifies, “ 3 and 5 to get 7." 
This problem, the first of those given by Terman^and YerKes, 
takes five steps for its complete solution. Their* second prob¬ 
lem, 5-7-8, takes seven steps. By varying these quantities, 
alternative problems have been prepared, classed as a when 
the larger measure is filled first, and as 6 when the smaller 
measure is filled first. The number of these alternates for 
differing degrees of complexity is as follows: 

No. Btepe in eolutlon 3 5 7 9 U 13 15 

o—problems. 17 18 13 11 7 3 1 

^problems. 1 13 14 11 7 3 1 

Also one each of 9, 11, 13 and 15 step problems in which 
eillier measure is filled first 

The problems may be arranged in series of increasing com¬ 
plexity, care being used that the solution of a shorter problem 
is not involved in the solution of a longer one. A table of 
thirty such series is prepared, one of which is: 

No. steps, .. 3 5 7 9 11 13 15 

Problem.... 7-8-1 7-9-lla 4-5-7b 5-8-128 4.9-Ub 8-9-5h 8-9-4a 
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In three step problems, the direction to fill a certain measure 
first may be dispensed with. 


Table VIIIa. Mathematical Relations. (After Yerkes' 
Multiple Choice and Relational Tests) 

Tables are prepared adapted to two forms of this test. First, 
the subject is required to state a certain relationship which is 
thus presented: 


What must be <^one to 
each of these numbers, 
289 
378 
276 


l‘o get these 
numbers, 
292 
881 
279 


The nature and complexity of the relations to be presented 
is indefinitely variable, and must be decided by the examiner. 
To facilitate the construction of such test material, the fol¬ 
lowing tables are prepared: 

100 random 3-pIace numbers between 200 and 450 
15 S-place and 15 3-place numb^s which are multiples of 3 
IS 2-pIace and 15 3*place numbers which are multiples of 4 
15 2-place and 15 3-ptace numbers which are multiples of 6 
10 2-place and 15 3-place numbers which are multiples of 7 
10 2-place and IS 3-place numbers which are multiples of 6 
10 2-place and 15 3-place numbers which are multiples of 9 
Three examples in 2-piace and three examples in 3-place 
figures of each of the relationships; multiplication and 
division by 3, 4, 6, 7, 8, 9. 

Three examples in 2-pIace figures of each of the relation¬ 
ships: 2/3, 3/2; 3/4, 4/3; 5/6, 6/5; 6/7, 7/6; 7/8. 8/7; 

8 /^ 9/8. 

Table VIIIb 

Second, the subject may be requested to apply the relation, 
with or without its statement. Then a blank is left in a Series 
presented where he is to insert the proper figure. Thus: 

232 235 238 241 . 

The tables quoted under Villa are also adapted to this 
form of experiment, 


Table IX. Memory for Digits 

108 orders of the nine digits are prepared according to these 
rules: H) 'No order to have a figure differing from the pre¬ 
ceding figure by 2, 1 or minus 1. f^2) No order to have the 
same difference occurring twice in succession, as 2,5,8; or 
9,5,1. (3) In the same group of three orders, no successive 

orders to have the same figure in the same position. (4) 
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In the same group of three orders, no two orders to begin 
or end with the same figures, 

For convenience, the digits in each order are divided into 
groups of three, Thvis the first group of this table is, (read 
horizontnlly), 

286 153 y47 

749 625 183 

85 1 742 639 

This table is equally adapted to the "reversed" repetition 
of digits (Bobertag, Terman), except that then, differences 
of plus 2 between successive digits will be involved. 

If the conditions are not suitable for the usual type of 
memory test, a partial substitute (after W. D. Scott) may 
be had in requiring the subject to transcribe portions of this 
table, printed at one end of the test form, at the other end, 
thus, 

2861B3947 . 

749625183 ;. 

851742639 . 

But in this form of test the role of memory is practically 
absorbed by attention. 

Table X. Alphabetical Sequence 

A list of 1,000 names in random alphabetical sequence is 
prepared.' The constitution of this list does not wholly safe¬ 
guard it from duplications, but they are practically eliminated, 
Among the many uses to which such, a list may be put, i& 
the arrangement of a small portion of the list in alphabetical 
order; or better, if responses are written, the indication of 
this order by prefixing to the names the' numbers 1, 2, 3, etc. 
The table begins, 

Foley, Annie E, 

Gates, Mary ivi, 

Kennedy, Allan G. 

McDonald, Alice D, 

Robertson, Clara L. 

Table XL Directions 

The text of the Woodworth-Wells hard directions test is 
so varied as to alter each of the responses called for. The 
number of alternative responses thus provided varies from 
10 to 25 among the 15 directions of the test! The order of 
their presentation is also varied. In preparing a test form, 
the choice of each direction, and its place of sequence in the 
form, is governed by chance, giving an indefinite variety of 
test forms from the same foundation. Two sample forms are, 
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Put the number 736 before this name of a boy.John. «Write 

any letter except g just after this comma. »If people believe 

Lincoln was president in the Civil War, cross out what you last wrote; 
but if it was someone else, put in the number to complete this sentence, 

“ A dog has.feet,“ ^Notice the numbers 2, 9. If iron is heavier 

than water, write the larger number here.; but if iron is lighter, 

write the smaller number here. JU Write no, no matter whether 

California is in Asia or not. #Write again what you last wrote, 

here. # Write the first letter of your first name and the second 

letter of your last name at the beginning of the dotted line.... 

#Write yes if 3x3 are 10.; if not, make a cross here. 

»Make a figure 3 under any one of these letters F G H I 

it If coal is black, make a figure 8 here.; but if not, tell where the 

sun sets. it Make a dash after the longest of these three words, 

sand cow cattle . it If Thursday comes after Wednesday, make a 

square here. /, but if not, make a circle here. or two crosses 

here. JtGive a wrong answer to this question, " How many days 

are there in the year?”. #Show by an exclamation point when 

the days are longer: In summer?. In winter?.. #Give the 

correct answer, yes or no to this question, " Do turtles have shells? ” 

If a square is round, make a figure 3 here.; but if not, tell where 

the sun sets. it Write no {?3x3 are9.; if not, make-fi cross 

here. # Write again what you last wrote, here. #Show 

by a circle when the nights are shorter: In summer?. In winter? 

. #Write any letter except e just after this comma. 

# Write yes, no matter whether Egypt is in Africa or not. it Make 

a comma after the shortest of these three words, pocket pole gun 
IfGive the right answer to this question, ” How many months are there 

in a year? ”. #If you believe Paris is in Asia, cross out what you 

last wrote, but if it is somewhere else, put in the number to complete 

this sentence, ” A chicken has'.legs." #Notlcc the numbers 6, 9. 

If iron is lighter than water write the smaller number here.; but 

if iron is heavier, write the larger number here. »Make a dot 

to the right of any one of these letters F G H I J #Put the 
number Wl between these names of bKiys, John Alfred 

#If Wednesday comes after Tuesday, make a circle here.; but if 

not, make a square here.or two crosses here. #Cive the 

correct answer, yes or no, to this question. ’* Are tigers fierce animals? 

. # Write the first letter of your first name and the second letter 

of your last name at the end of the dotted line. 

Table XII. Vqcadulary. (After Terman, The Measurf- 
MENT OF Intelligence, 1916, pp. 224-231) 

Two thousand words not in Terniaii's standard list of IQO 
are similarly selected, at random according to their po-'^ithms 
in Webster’s Primary Dictionary. Random d,rawings from 
these 2,0TO are grouped in 20 series of 100 words each. The 
words iri'’each series are presented roughly in order of their 
difficulty, beginning with the easiest. 

Table XIII. The Method of Cued Combination 

Its purpose is (1) to make the Vocabulary test of Table 
Xll practicable as a group experiment, (2) to serve also as 
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a test of spelling without the examiner's pronouncing the 
Avord to l>e spelled. 

In tests of woL'd-comhiiiation, the word to be combined is 
usually left an entire blank. Here the word is not left wholly 
blank, but a determining cue is given. The extent of this 
cue should he such that (1) if the word forms a part of the 
subject’s effective vocabulary, lie can hardly fail to combine 
it properly; (2) if he does not know the word, he cannot 
supply it by guessing. This cueing must be done carefully, 
and its extent depends somewhat on whether the test is meant 
primarily for vocabulary or for spelling. In the latter case, 
only those portions of the word need be omitted where errors 
in spelling are most apt to occur. 

In representing omitted portions of the word, it is some¬ 
times desirable to represent the number of letters omitted, 
and sometimes not so. In the former case, each letter omitted 
is represented by a period, thus: 

Tite boy was sucking a big lipe or... e 

In the latter case, the omitted portion, of whatever length, 
is represented by a dash, as is usual in combination tests: 

A cent is made of co— 

Similar brief sentences, with appropriate cues for the word 
to be supplied In each, are prepared for 

(1) The 100_ words of Ternian’s Vocabulary Test. The 
same methods is now being extended to the 2,000 alterna¬ 
tive words of Table XII. 

(2) The " 100 commonly misspelled words ” of Hammond 
and Herzberg's " Style-Book of Business English," 1916, pp. 
1134. These are cued especially for spelling. Such methods 
of spelling test relieve the examiner from speaking the words, 
and the test from errors traceable to this cause. The subject 
simply fills out the test-form given him. One at the same 
time tests the ability to use the word corveetly, as in testing 
for vocabulary. 

(3) For spelling alone, a mixture of misspelled and cor¬ 
rectly siielled words is efficient.^ Such misspelling s as are 
given by Hammond and Herzberg are listed with other cor¬ 
rectly spelled words selected from Table XII. The subject 
corrects the misspellings he notes. 

' Cf. Kemble, Standard Tests for Employees, igi6. 
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Table XIV. Frequency Tables for Free Association. 

(Abridged from Kent and Rosanoff) 

Since the " median of community in associative response 
is not affected by the responses of less frequency than 1^, 
the original tables of Kent and Rosanoff are reduced to a 
small fraction of their bulk by eliminating these, and the 
process of evaluation is also simplified, For the stimulus- 
word Dark the 114 items of the original Kent-RosanofI table 
become 7, as follows; 

Dark 

76 black 
15 bright 
28 color 
11 gloomy 
427 fight 
221 night 
22 room 

The precision of the method is unaffected, 

Table XV, Towns and States 

A list of 400 leading towns and cities of the United States 
is prepared, containing the two largest towns in each State, 
and other towns over 15,000 population (together with Lake- 
wood, N. J.j and Portsmouth, N. H.), according to census of 
1910, The towns included in this list are presented in random 
order. Any selection of these, preferably not less than 30, 
is given to the subject, who indicates the State in which the 
town is situated. When a town is specified for more than one 
State, (e. g. Jackson), the States specified for it in the table 
are to be named; (e. g. Mich., Miss., Tenn.). Credit is not 
given for States not specified in this table, though they may 
contain a smaller town of the name called for, (e. g. Jackson, 
N. H.). The table begins, 

Muskegon, Mich. 

Ansonia, Conn, 

Walla Walla, Wash. 

Hagerstown, Md. 

Leominster, Mass, 

This table may be combined with Table X for a convenient 
associative memory method. Name.s taken from Table X are 
attached at random to addresses from the present table, and 
thus presented to the subject. After a given interval, it is 
seen if the subject, on being given the names alone, can recol¬ 
lect the address belonging to each. 

® Weils, The Question of Association Types, Psychol. Rev. 1912. 

19. 259. 
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Table XVL Letter-Square 
Tins table consists of 375 random drawings of one of 
twenty letters, paired with a random drawing of one of ten 
numbers, thus B 3, Q 8, T 5. There is presented to the subjept 
a figure witli 200 squares, designated vertically, by letters and 
horiiontally by numbers. The subject (1) gives the letter 
and number corresponding to five designated squares, (2) 
marks in a specified way five-other squares whose letter and 
nvimber are given. The table designates combinations of letter 
and number to be employed No letter occurs more than 
once ill any line of 15 combinations. In each line of 15, no 
number occurs more than once in the first 5 combinations or 
in the second 10 combinations. 

A sample test form is, 
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6. Each of the squares in the diagram above id named according to 
the letlec under v/hich it stands and the number on the same line with it. 
Thus the square with an x in it is named B3. 

Give the letter and number to name the squares which have in them the 
small letters c.; f,t.; g.; n. 

Put a figure 6 In square W2. 

Put a figure 8 in square N4. 

Put a figure 2 in square F3. 

Put a figure 7 in square G4. 

Put a figure + in square J7. 

Printed forms have been standardized for this experimental 
material, Each piece of test material, with its written instruc¬ 
tions, is not more than 3 inches in height. The width is 
inches, dr half or quarter thereof, according to space required. 
Test-forms from the different tables occupy the following 
portions of a type page 7)4x9": 

Table 1, Addition-Subtraction, 1/12 

Table II, Addition-Subtraction, 1/12 

Table III, Multiplication-Division, 1/6 
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Table IV, Consecutive Numbers, 

Table V, Reversed Clock, 

Table VII, Ingenuity, 

Table Villa or b, Mathematical Relations,_ 
Table IX, Memory for Digits, (Transcription), 
Table X, Alphabetical Names, 

Table XI, Directions! 

Table Xllla, Cuea (Combination, (1) 

Table XHIi, Cued Combination, (2) 

Table XV, Towns and States, (3) 

Table XVI, Letter-Square, 


1/12 

1/6 

1/3 

1/6 

1/6 

1/6 

2/3 

2/3 

1/3 

1/3 

1/3 


Complete test-forms from Tnbles I-X, also XV, may be 
presented, recorded and filed on the standard 5x3 card; with 
the remaining tables, results alone are so filable. Slips of 
fairly heavy paper cut to 5x3 size are more convenient in 
use than cards, and occupy less space when filed. 

Forms like those described bre conveniently left blanJc ex¬ 
cept for the instructions to the subject, and any varia¬ 
tion of the test-material entered upon it, from the tables, in 
printing, multigraph, typewriting or manuscript. The content 
of the tests is thus changed whenever desired. For individual 
examinations it is, in most of the tests, efficient to have 
the instructions (when not verbal) typewritten on a 
5x3 slip a, and the test material on a second slip 
b. A third slip c is then clipped adjacent to the experi¬ 
mental material on slip h and on the slip c the sub¬ 
ject records his response. This slip is then filed as his record 
in the test, while the slips a and b are available for repeated 
similar use. This is most convenient in practice and transfer 
experiments. Where a number of tests are made in this way 
with, a single subject, the record slips may be filed upon larger 
master-cards (standard sizes up to 14^ x 9)^3) or one behind 
the other in the regular 5x3 cabinet, suitably indexed. 

(1) Words 38-70 inclusive, of Ternian or aliernatc Vocabulary 
Lisls. 

(2) Seventeen random selections from Hammond and Herzberg's 
List. 

(3) Different composition for 5 x3 filing, 




PSYCHOLOGY AS APPLIED TO THE NATURAL 
SCIENCES 


By A. A, Harvard University. 


Ever since positivism has taken a hold on science, there has 
been a tendency to apply the method employed by the natural 
sciences to all the sciences, so much so that in some quarters 
hope is even held out for such an application in the domain 
of ethics.^ Owing to this circumstance, one finds it necessary 
to outline the scope of the term "natural sciences." 

It may be stated then, at the outset that the term “ natural 
sciences" as employed ir^ this article is to embrace not only 
the biological and geological sciences with all their various 
subdivisions but also, and in fact more particularly so, the 
physical and exact sciences. In other words, the designation 
is used broadly enough to include every science depending, for 
the most part, upon the observation and recording of natural 
phenomena as well as the mathematical basis underlying their 
Interpretation, while on the other hand, it is sufficiently re¬ 
stricted to exclude the sociological and historical disciplines 
which should be treated under a different heading. Psy¬ 
chology, in its experimental phase, especially as treated by the 
behaviourists and allied schools may well come under this 
rubric; but the very fact that the status of this science is 
under discussion is sufficient warrant for confining ourselves 
at present to the various branches of the Natunvissensehaften 
including physics, astronomy, chemistry, geology, mineralogy, 
and the Biological sciences, such as physiology, botany, zoology, 
anatomy, a.nd their various subdivisions. This, however, by 
no means goes to say that applied psychology, in its present 
stage, has anything to offer to all the sciences mentioned. But 
at least the direction may be shown in which any improvement 
may be expected, aud in general, a grouping of the different 
sciences is convenient, since the principle involved in one of 
' the members of the group is likely to prove fundamental in 
all. The question before us then, is: In what way can psy¬ 
chology be of service to science in dealing with the observation 
of natural phenomena? 

.^The reference here is notably to the movement inaugurated by L. 
Levy-Bruhl and Georg Simmel. 
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It will be noticed that in all other fields^ such as law, medi¬ 
cine, pedagogy, etc., applied psychology has both a negative 
and a l>ositive contribution to make. It not only points out 
the obstacles in healing, but it actually offers its services to 
effect a cure. It not only exposes the flaws iir the legal system 
of to-day, but sets about devising means by which the cause 
of justice might be furthered, aside from those flaws. In 
art, we are not only told what to be on our guard against, 
but we are taught how definitely to enhance the enjoyment of 
an artistic production. In short, psychology has incorporated 
itself in the particular pursuit that summoned it. The sales¬ 
man is making more sales and the physician cures more effec¬ 
tively by dint of their psychological principles. You can not 
really separate the two' while the selling or curing is in 
operation. 

The relation, however, Is not so intimate between psychology 
and science, especially the natural sciences. Here the psy¬ 
chologist does not pretend to lead the naturalist in his investi¬ 
gations, but merely to act as a check. He cannot hope to make 
the physicist or the astronomer perceive the better, or the 
quicker or the more, but reminds him only that he must make 
allowance for certaiiv facts in matters where the minutest 
detail may make a vast difference as to results.- Hence, the 
conclusion that applied psychology has only a negative value 
and not ca positive, for natural science. 

The reason for this deviation of applied psychology from 
its usual course is obvious. AU other departments of human 
endeavor, to which psychplo^ can be applied, have a practical 
bearing, and their end is utility. Even art aims at eajoyment. 
Science, however, although eventuating in utility, may yet be 
taken up for its own sake. It may be true that every discovery 
is an invention in potentia. Yet science would still retain its 
value eyen were the discovery the end of the matter. The 
search after and attainment of a truth per se has a distinct 
value apart from the exploitatioji of it in the economic world. 
We may reach this conclusion then that.psychotechnics de¬ 
pends as to extent of applicability upon the degree of practical 
bearing of the department to which it is applied. 

There is another reason for this apparent thinness of 
applied psychology in our field. In all the other subjects 
there are two phases to the reaction, both falling into the 
sphere of human activity and human interests. In law it is 
the court officials trying to bring about a certain state of 
affairs by means of influence brought to bear on the jury or 
the accused. In business, the salesman cannot rest content 
with picking up certain inv/>re^5ion^, but must give vent to 
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certain expressions hi order to persuade liis prospective cus¬ 
tomer to make the purchase. The artist, if he is to be suc¬ 
cessful, must consciously Sr unconsciously take into considera¬ 
tion principles that operate, or will, in the long run, operate 
on the mind of man. He may not create anything with a 
view to pleasing others, but surely he must please himself, and 
in that event, he is really the prototype of the future culti¬ 
vated public, We have here a purposive or intentional 
relation. 

Now this motor element which presupposes another human 
being to complete the relation is entirely missing in the natural 
sciences. But it is precisely this human objective which is 
missing that gives rise to the positive part of psychotechnics. 
It is just because the naturalist does not make his will felt, 
docs no/ enter into a life-attitude with another personality that 
there can be no prognostication of a psychological nature, 

It is not therefore the fault of applied psychology if it 
has not the double importance for the natural sciences that 
it has in medicine or jurisprudence and so on. It is rather 
to be attributed to the nature of tlie case, L e., to the condi¬ 
tions of science in general. On the other hand, however, these 
conditions must not be regarded as limitations in any way. 
As a matter of fact, the reverse seems to be true. The exact¬ 
ness of the physical sciences and the growing positivism of 
the biological sciences arc in a large measure due to the 
lack of the human objective which, if present, would entail 
variability. Instead, the naturalist enjoys the privilege of 
studying conditions that are stable, and this fixity of condi¬ 
tions, although it precludes the life-attitude of one personality 
towards the other, possesses the excellence that we are, at 
least, certain of the results, once results have been obtained— 
a circumstance that has conduced to the preeminence of the 
physical sciences, 

But there is again the danger of overrating the infallibility 
of scientific results because of the infallibility of science. 
That science, as a description of the laws of nature, based on 
the principle of uniformity does not err is a view that scarcely 
admits of any doubt; but it is, as a rule, forgotten by the 
zealots of science that the results of any investigation do not 
fall ready-made from heaven. They must be attained by 
men, men of science, it is true, but men all the same, and all. 
men are fallible. 

It has been thought that an observation in the physical world 
is ivifinitely more reliable than a psychological observation; 
and these devotees have failed to recognize that there is no 
strictly physical observation, that every result in physics or 
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chemistry is a psychological process in operation between the 
subject and object. Far^ then, from hoisting up the physical 
sciences beyond the reach of psychology, we must rather begin 
with psychology as the starting-point, for it is the foundation 
of all science. 

Science, after all, we must remember, is the construction 
of the -scientist. It is artificial since it never brings us into 
touch with ultimate reality. In the words of Poincare, Gorgiati 
as it may sound, " Not only science cannot teach us the nature 
of things; but not/iwif is capable of teaching it to us, and if 
any god knew it, he could not find words to express and 
Poincare is by no means an anti-intellectuallst. It is pretty 
well agreed that the objective validity of science consists not 
in its presenting an exact model of reality so much as in 
establishing a certain coherence in the world, or as Poincar^ 
puts it, " It consists in relations that are, will become, or will 
remain common to all thinking beings.'’ It is at this point 
that psychology picks up the thread and points out that certain 
relations are not common to all, and now the question is: 
what constitutes the difference? 

We are constantly reminded that reference must be had 
to the factSj as if the facts were reality as it is, ultimately and 
absolutely, and as if these facts did not involve an clement of 
perception and many other factors that come from within, and 
consequently are not exactly alike for every individual. It is 
the business of psychology, then, to answer how universal 
accord could be brought about by the elimination of these 
disturbing differences; in other words, how.we could obviate 
not illusions, but our ignorance of the illusions, 

" But is not illusion real ” seems to be the gist of a vigorous 
attempt by Prof. Holt® to bring to life again a by-gone doc¬ 
trine decked in a new garb. Of course there lurks an 
ambiguity in the contention that illusion is real. That a pro¬ 
cess has taken place which we, after reflection and comparison., 
call illusion is something incontrovertible. The disputed point 
is whether the perception experienced by the observer is apt 
to fit into a system of relations with perfect congruity. It is 
the lack of this congruity that determines the illusion. ‘'But 
does the camera ever lie? '* asks the realist triumphantly. This 
question again is fraught with equivocation. The camera is 
not active in deceiving us, but we are deceived just the same 
on our own account just as if we might have been deceived 
by looking at an object with the naked eye. It is not the 
camera that deceives us, but our senses brought into a certain 

2 Poincare: "Value of Science,” p. 138. 

^ The New Realism, p. 303!!. 
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relation with the camera and the object. A thousand different 
cameras may give a thousand different impressions, and then 
\\c should be obliged to regard each individual impression as 
a real impression or percept, And if several physicists or 
astronomers obtained each a different result in their observa¬ 
tions, shall wc say that all their observations are real? 

The underlying fallacy appears to be, as was already alluded 
to, the total neglect of the psychological factors. The act of 
perception is likened to the impression on the camera, as if the 
lenses in the camera or the mirrors were things grown on the 
field and not fashioned b)^ man to suit his own retino-cerebral 
apparatus, It is not realized that when the camera gives us 
a distorted image of anything, it is not the instrument that 
is doing the work. It is still we who are using our eyes 
while the camera acts as a sort of transmitter. 

I have gone into this general discussion at such great length 
because it seenis to me that the psychical functions have too 
frequently been disregarded in the interpretation of phenom¬ 
ena, although the truth of the matter is that the physical is 
nothing knownble without the instrumentality of the psychical; 
and smee trained observers do occasionally have different 
data it Is clear that we must look to psychology for an authori¬ 
tative statement, as the difference could not possibly be due 
to deviations in the objects observed, for that woul^ be pre¬ 
cluded by the principle of Uniformity of Nature or Con¬ 
formity to Law- 

Now how can the individual natural sciences lea.ni about 
their dependence on psychology? To begin with the science 
that forms the basis of all the physical sciences, mathematics, 
it might seem as if this is entirely independent of psychology, 
and in a sense it is true inasmuch as the foundations of mathe¬ 
matics are the same for everybody and as mathematical propo¬ 
sitions are to be traced back to the principle of identity. 

But in mathematics too there are various theories and doc¬ 
trines, and some of them at least, involve other principles 
besides that of identity. As early as 1892, when the term 
applied psychology, CKcept in. connection with pedagogy, would 
probably have sounded almost as absurd as talking of applied 
metaphysics, J. McKeen Cattell asserted the rights of psy¬ 
chology in the most authoritative domain of science when he 
declared at the first meeting of the American Psychological 
Association that "The assumption made by the mathema¬ 
ticians, that an error is composed of a very large number of 
comparatively small and independent errors, cannot be ad¬ 
mitted by the psychologist. . , . The deductions .of 

Laplace and Gauss are of the greatest importance, but it should 
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not be forgotten that the laws of nature cannot be invented, 
they must be discovered. It is within the province of psy¬ 
chology to supply physics with the formulae it requires for 
eliminating errors of observations in special cases, 

More recently the Gaussian theory of error has been sub¬ 
jected to further criticism by one of the leading spirits in the 
new movement of psychology. ** To the most elementary 
presuppositions of the Gaussian Theory of Error '* says Marbe 
in the Foi-tschritte der Psychologie, “belongs the assumption 
that the variable errors in question have equal probability. 
The facts show that these assumptions are invalid and the 
representative of the exact natural sciences and the psychol¬ 
ogist would therefore have to be persuaded to trace the errors 
resulting from psychological principles and eliminate them,'’® 
Marbe is here referring to the experiments he has undertaken 
and successfully carried through to establish what lie calls 
the principle of "the uniformity of psychical occurrence." 
Marbe in his experiments placed several cards before a miinbe'r 
of people and asked them each to pick one card out of the 
few and record It. The results tended towards an astonishing 
unanimity. When asked to pick out and write down a certain 
color, most noted down the color red. In the same way if you 
ask a number of subjects to write down a number between 
1 and 10, between 11 and 20, between 21 and 30, 31 and 40, 
and 4-1 and 50, the chances are that 5 or the multiple of 5 
would be the number chosen, and next come the luunbers 
nearest to 5; the farther away the- less preference, These 
results evince the fact that there is another phase to the 
problem of probability that mathematicians have not dreamt 
of. The a priori method cannot be applied as long as the 
probability depends on an agent. To rely entirely upon such 
a method would be making the reckoning without the host; 
and it only shows the sagacity of Hume to have included even 
mathematics under his programme of humanism.® 

It remained, however, for astronomy to first recognize the 
significance of psychology for the observatory. Ever since tlie 
assistant of the astronomer Maskelyne was dismi.ssccl in 1795 
for recording stellar transits half a second or so too late, the 
phrase " personal equation" has coinc into vogue, and the 
relations between psychology and astronomy are becoming 
all the closer as more light is thrown on the subject by further 
investigation both on the part of astronomers and on the part 
of psychologists. 

* American Journal of Psychology, vol. v, 1892-3, pp, 286-287. 

® Fortschrittc der Psychologie, vol. I, 1913, p. 60. 

"A Treatise of Human Nature, Part III, § i. 
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The bearing of psychology on the physical sciences is well 
brought out by Newcoiiibe in the Astrophysical JournalJ “A 
mind," he says, "accustomed to dealing with objects the 
correct perception of which depends mainly on visual infer¬ 
ence, is naturally prone to extend that inference to cases where 
the conclusion would be illusory, Having this in mind we 
see that observers trained in different ways may depict the 
same object very differently," 

As an illustration of these words, Newconibe gives the 
results of experiments conducted by himself to show that the 
astronomer Lowell of the Lowell Observatory had wrongly 
interpreted the width of the Martian Canals and had read 
into his observations things that were not actually there. 

The experiment of Newcombe’s consisted in observing at 
a distance of 10 meters a number of lines through trans¬ 
mitted light, 7 mm thick and 30 cm long. The lines were 
ruled on white fine paper and one of them was continuous 
while the others were broken at regular intervals by spaces 
1 cm and more in length. The results of the observation are 
noteworthy. At the distance of 10 meters, all the lines seemed 
to be continuous and uniform. As the distance was diminished 
the perception of the gaps did not come on suddenly, but by 
gradual steps. What was judged to be a continuous line up 
and down the paper was really a short line with a faint shade 
below it, and what was still more surprising, a paper that was 
known to have no visible lines upon it when placed in the 
window showed a system of continuous lines similar to those 
that had been observed before. 

What the cause of this illusion is does not actually concern 
us here, but its value for the interpretation of astronomical 
observations is tremendous, Newconibe's experiments led 
him to conclude that the breadth of the Martian Canals which 
was thought to be l>etwecn 2 and 3 miles was really at least 
50 miles. It is true that Lowell^ did not accept Newcombe’s 
conclusions criticising his method, but when he states that 
the carious phenomenon occurred also to him many years 
before, the psychological influeiice in such cases is even all 
the more confirmed. 

In another direction Bauch® at the instance of Marbe con¬ 
cluded an investigation on the estimation of very small 
divisions such as tenths on a dial. He worked with an arrange¬ 
ment that had been expressly got up for the occasion and 

’ Asleophysical Journal, vol, 26, p, p, 

Lowell: Astrophysical Journal, 1907. Reply to Newcombe. 

“ uber Beobacbtungsfebler in dcr mctcoroloBischeci Praxis, For<- 
schritie der Psychologie, vol, II, 191,1, p. 246ff. 
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which consisted of a vernier marked,off into tenths in such 
a way, however, that the divisions were concealed from the 
view of the observers, After the hand was seen 'moving 
between two integers, the observers wer.e asked to give their 
judgment while the experimenter could verify the actual 
tenth that the hand had moved to. As a matter of fact it 
was found that the tenths at the extremes were given prefer¬ 
ence over those in the middle. The tenths 1, 2, 8, 9, 0 re¬ 
ceived by far most of the judgments, while the tenths 3, 4, 
5, 6 and 7 were more or less neglected. That seems to 
point again to Marbe’s principle of the Uniformity of the 
Psychical Event and proves that even deviations from the 
actual facts are governed by certain psychological principles. 
This preference for the border tenths is sufficient to vitiate 
the results of the readings where a line may represent a 
distance of miles. By carrying on such investigations on an 
extensive scale with a lai^ge number of trained observers, it 
is possible to determine the extent of the deviation from the 
actual occurrence and so make allowance for it. 

Prof. F. M. Urban“ also undertook a series of experi¬ 
ments of a similar kind, and his results show likewise that 
there is a certain favoring with some of the numerals in the 
estimation of short time intervals while others are neglected. 
Yet the results are not quite the same as those of Bauch. It 
is quite probable, as Urban is led to believe, that each set 
of experiments would work out differently according to the 
conditions, but at least this is certain that in all those obser- 
vafions referred to there is a systematic error quite apart from 
the mathematical theory of Error. 

This main conclusion is corroborated by the findings of 
Meissner whose results more or less coincide with those of 
Urban, and on the other hand by Hellmann, Obermayer and 
Plassmann, whose conclusions are nearer that of Bauch, It 
was also brought out in those investigations that some have 
a tendency to overestimate while others underestimate the 
time interval. Hellrnann^^ thinks that in taking the readings 
of a barometer, thermometer or hygrometer, slips are con¬ 
stantly made. Very frequently a five is read' for a ten, and 
vice versa, as the length of the stroke is not clearly apper- 
ceived. After examining the observatory records at Potsdam, 
Hellmann learnt that the even tenths of the barometers which 
are marked off in 1-5 degrees appeared a good deal more fre¬ 
quently than the odd tenths. The reason for this was that 
every reading, except where the hand was seen exactly between 

American Journal of Psychology, vol, XVIII, 1907 pp. 187-193, 

''Cited in Bauch’s Uber Beobacntungslehler, etc., cf. loot note 9. 
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the two 1-5 marks, would be apt to be noted as a fifth or even 
tenth, i, e,, ^would be read as 4-10 instead of 3-10. The 
same preference for the round number and more general 
term at the expense of accuracy was marked in the records 
showing the direction of the wind. The middle points, such 
as N.N.E., E.N.E., E.S.E. and the 5 others occurred far more 
rarely than the main directions N., E., W., and S. As Bauch 
suggested in the case of his own results, the preference may 
be due to a greater intensity of attention to the main directions. 

Another source of danger for the astronomer was pointed 
out by Plassmann as consisting in not taking the reading at 
the right moment. He experimented on the estimation of 
short spaces with a Jensens Peiidelquadrant and found that 
the readings or estimates must be made very quickly, other¬ 
wise the pointer or hand would be likely to slide somewhat 
away from the actual spot after some vacillation. 

In the Zcitschrifl filr Psycholagie,^* the same writer reviews 
a number of errors caused by individual differences in stellar 
observation. He relates that red stars would appear to him 
relatively weaker than they did to most other observers. This 
underestinuition of red was worst at the beginning. Gradually 
that impression would gain in hue, but the feeling of certainty 
was so lost to the observer that he jotted down the very first 
thing he was able to see. To show what factors may influ¬ 
ence the astronomer he cites the figures for one observer, At 
one time the zero tei>fch was recorded 139 tim'es, which means 
that it occurred the most frequent among all the tenths. Later, 
however, the zero tenth occurred only 59 times and was by 
far the least frequently recorded tenth. It was then revealed 
that the observer had favored the zero tenth and later tried 
to avoid the preference with the result that he unduly 
neglected it. 

No less instructive is his more recent investigation on 
periodicity in the variability of the decimal error,in which 
he shows by tables based on 13 years of observation (1904- 
1915 inclusive) that (a) the odd tenths on the astronomical 
clock are apt to be slurred in favor of the even decimal (b) 
the overemphasized tenths display a decided periodicity effect. 
The last conclusion, which is amply ‘provfen by Plassmann's 
tables, is an altogether I'tew datum in the psychology of quan¬ 
titative observation, and is of especial importance for as¬ 
tronomy. 

Zeiischrifi fiir Pjyeh,, -vol, 49. 

Plassmann: Zeilschrift fiir Psychologic, vol. LXXVIL Dec, 

igifi, 
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Astronomy was the first of the natural sciences to pave the 
way for applied psycholo^, but there is no reason why it 
should be the only science in that group to require the assist¬ 
ance of psychotechnics. Since physics is so much allied to 
astronomy, it is impossible for the physicist to feel immune 
from psychological errors, after the astronomer has been 
shown to be subject to misobsei'vation, misreading, misinter¬ 
pretation, misrecording and many other mistakes. 

One instance which must be borne in mind by physicists 
is given by Marbe^* when he says “ If the perception of dif¬ 
ferences is much easier for very sViglit and very intense 
stimuli than for those of medium intensity, it would be neces¬ 
sary in physical readings to select the stimuli to be compared 
from the middle of the intensity scale.” This consideration, 
he goes on to say, would be important in photometry where 
two lights of great intensity might have to be reduced in a 
certain relation. Nor can physicists afford to ignore the 
phenomena of after images, contrast, induction, and so forth. 

In a large measure the physicist's work is similar to that 
of the astronomer. He too has to estimate space and time 
intervals, take readings, record colors and the like; and so what 
has been said above under the head of astronomy will largely 
hold of the application to physics as well. The physicist has 
even to employ more senses than the astronomer who has 
nothing to do with the kinaestlietic or tactual sensations. With 
all the instruments and appliances at his disposal, the physicist 
still makes use of his senses in the rough work. It is only 
when In doubt that he really goes into an elaborate examina¬ 
tion, The danger, however, is to be found in the countless 
instances of certainty which may only express a certain feel¬ 
ing, but does not reveal the actual state of affairs. 

Practice, of course, is the great asset of the naturalist, and 
the question may be raised whether continual practice may 
not make one a better observer. Meissner’s results showing 
that the one observer who was the most constant was also 
tile most experienced seem to point in that direction; but the 
wliole question can have a pedagogical value only. As a 
matter of fact he who has a leaning for the natural sciences 
mu.st surely have his powers of observation well developed. 
The probability \s that he is always in practice, and that the 
institution of such a discipline would be mere child’s play 
and superfluous for him, although it might help the other 
children who are less endowed, and even here Baade in his 
"Aiissageii fiber physikalische Denionstrationen," denies that 
there was any improvement in the attestation ability of the 

’■‘Marbe: Foiischrilte der Psychologic, vol, i, 1913. 
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cilildrcn who had had the benefit of practice and correction, 
He even goes so far as to say directly that the " occasional 
apparent instances of improvement must, in part definitely 
and some of them with great probability, be traced to factors 
that have nothing whatever to do with practice or the educa¬ 
tion of the knack for attesting correctly.”^® 

In chemistry, as far as I know, no work has been done 
to show the relation between that science and psychology. 
The only reference to the application of the latter to the 
former is found in Mfinsterberg’s Psychotechnikj and the fol¬ 
lowing sentences are largely a resv\me of a paragraph or two 
of the book. 

The chemist, like the physicist, has many objective criteria 
at bis command, it is true, but finally he must resort to his 
senses; and the senses to which he appeals are even more 
in number than those the physicist has occasion to employ, for 
not only must he use his eyes and fingers and possibly the 
ears, but has also to gain most of his information through 
the senses of smell and taste, Of course the chemist has 
his test-tubes and his formulae, but these are no good to him 
unless he has full possession of all his senses. 

In this respect the following quotation from Munster^- 
berg's book is significant. “When the chemist, let us say, 
finds that the intensity of the sour taste does not altogether 
correspond to the chemical grade of acidity, it will be due to 
purely physiological conditions' at the surface of the tongue, 
whereas the after-effect a'nd combination of tastes which is so 
important for the chemist might readily Lead us to the psy- 
chophysiological." But that is not enough, we are told a 
little further. The chemist like the psychologist must be 
aware of the fact, e. g., “that the perception of humidity 
may come about through the touch and temperature sensa¬ 
tions without there being any objective stimulus of dampness 
at all; or that the impression of softness could be got from 
a hard surface if the skin-spot that is brought in contact with 
it had first been rubbed against a rough surface,''^® 

When we come to think of how much pains chemists have 
taken to know every detail of all the material they employ, 
while taking no account of their internal instillments, the 
sense organs, it is astonishing. The time is yet to come when 
an accident, such as the disagreement of chemists on matters 
of fact, will lead to the belated recognition of the value of 
applied psychology for chemistry. 

Baade; Aussagen uber pUys. Demon,, Zt. iiir angeiua»dte Psych., 
vol, ^ 1511, p. 281, 

’^rsychotechnik, p, 683, 
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In geology there are fewer chances of going wrong on the 
p«re data, but to make up for this, there is a great scope 
for interpretation, and that means that wrong interpretation 
is just as likely to trap the geologist as the correct one. Where 
reconstruction plays a great part, as in geology and many 
brandies of zoology, one must be on his guard against uii’ 
welcome influences such as suggestibility, imagination, and 
other purely psychological factors which will be mentioned 
later, It is very easy to mistake certain marks for fossils or 
footprints, if one has a pet theory that he wishes to be con¬ 
firmed. It is perhaps well for an Agassiz to reconstruct an 
animal out of a couple of bones, but how many are there 
who nourish their extravagant views by making use of doubt¬ 
ful results? 

As for geography, topography, and physiography, psycho¬ 
logy can do distinct service in this field in spite of the many 
ineasuring-lnstriiments that are to guarantee the accuracy of 
the records. Of course the measuring of mountains by the 
aid of barometers and trigonometric calculations has all the 
advantages that modern science could offer, but the traveler 
has to judge and make estimates at a distance nmny times 
under the most unfavorable atmospheric conditions, and it is 
here that he encounters difficulties, difficulties which psy¬ 
chology might not obviate, but, at least, it would help to 
make him more circumspect. 

Before one is about to examine a particular locality in 
detail, he must decide beforehand whether it would be of 
any advantage or expedient to examine that place, and that 
he must do at a distance, making a rtumbef of estimates. His 
field glasses and other instruments may be of great service 
to him, but they would not rid him altogether of some illusions. 
The illusions may be due to the overestimation of the vertical 
lines as against the horizontal ones or vice versa. They may 
be caused by incorrect impressions of background, slopes, 
colors and many other wrong perceptions. 

It is interesting to note in this connection that Miinsterberg 
was struck with the singular difficulty In estimating correctly 
the height of certain points facing the traveler while descend¬ 
ing or ascending, a slope. This formed the starting-point for 
an investigation on the Subjective Horizon carried out by 
Robert MacDougall. According to MacDougall, the plane is 
" determine.d by the positions of the observing eye and the 
perspective focus. Spatial relationship becomes a temporary 
subjective horizon.In his experiments, MacDougall intro¬ 
duced at one time a descending plane, at another, an ascending 


^’’Harvard Psyc}iol, Studies, vol. i„ p.. i66. 
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plane. The foiiner led to the lowei’iiig of the apparent hori¬ 
zon, while Lhc ascending plane did the reverse, i. e., it elevated 
the horizon, The results seem to explain why the area of a 
level ground at the foot of a hill when .one is descending it 
is always taken to be an opposing rise/* There are a host 
of other pvoldems that could be taken up in a similar way and 
worked out in the laboratory for the benefit of the geograph¬ 
ical sciences. 

There Is no need to refer at present to mineralogy or 
zoology and botany in particular. The methods of these vary 
but little from those of the other natural sciences, and so the 
conclusions arrived .nl already might be applied miitalis tmilnn- 
(iis to the former. 

The i)hysiciaii, too, has not a little to learn from psychology. 
In the '■ Psycholcclinxk our attention is drawn to the fact 
that where slight tumors or swellings appear as symptoms, it 
may be a serious matter if the physician could not determine 
their nauire and should allow them to develop until it is too 
late. Of signal importance for the practitioner is also his 
ability to use the stethoscope and stethometer and go through 
the percussion in the most satisfactory wanner so as not to 
endanger tlie life of tlie patient. The same holds true in 
measuring the pressure of the blood or in feeling the pulse, 
Not alone the cars and lingers must be in sound condition, 
but the physician must not allow himself to be disturbed by 
psychological factors. 

ill anthropology Marbc mentions tlie work of Myers and 
Rivers among the Torres Islanders. It is difficult, however, 
to see why anthropology should be called a natural science 
any more than a psychological. The pure bodily measurements 
are it is true physical, but they have no value unless psycho¬ 
logically correlated and explained.®* You can study the struc¬ 
ture of any organ without requiring to know anything about 
the psychology of the organism, but in order to measure the 
cephalic index of people, you must set out with certain psycho¬ 
logical data from the persons you are measuring; for instance, 
when .Boas tells us that the heads of new settlers, in the 
second generation, tend to take on the shape of the native 
American heads,the statement is uninforming unless we 
know the psychological status, the menta l make-up of the 
163, 

Psycliotechnik, p. 685. 

Boas (“Psycliologlcnl Problems In Anthropology, ” in Amtrican 
Journai of Psychologv, vol. XXI, 1910), emphasizes this point theoret- 
icalty; yet it seems fie docs not adhere to it in practice, as will be 
seen presently. 

F. Boas: The Mind of Frimitwe Man, Chap. 11 . 
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Figure 1.—Sample Rating Blank 

Will you please rate the student named below for the traits indicated. 
Place a dot along the line after each trait, grading the student as Cineiy 
as you care to. Please give the rating independently without consult¬ 
ing others. The record sheet is to be returned to the secretary's olTice 
within three days. 

Jones, John Instructor—D 

Among tile members of the amage senior class in this sludenl’s course fln^ 
school the student would rank in the 



Lowest 

5 th 

Fourth 

5 tb 

Middle 

5 th, 

Average 

Second 

5 tli 
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5 th 

Common sense 







Energy 







Initiative 







Leadership 







Reliability 







General Ability 








the investigator to determine .approximately how small 
divisions in that grading have sufficient reliability to make 
them worth while. The results oii this phase of the problem 
will be discussed later in the paper. (4) The units of meas¬ 
urement may be readily transmuted into equivalent units of 
the standard deviation on the basis of the distribution of the 
judgments. In our blank the measurements may be made in 
millimeters or any larger portion of the line and changed into 
units of the standard deviation by Thorndike’s table. 

Just a word as to the choice of the particular traits for 
use on the blank. A list of something over 300 traibs was 
first compiled from the studies by Cattell, Wells, Yerkes and 
LaRue, Davenport's Trait Book, Mann's study of engineers, 
etc, From this list, 50 were selected and submitted to tliree 
different groups to be arranged in order of their importance 
in recommending graduates for employment. These arrange¬ 
ments were made by the members of the seminar in psychol- 
ogy, the three men in the employment office, and a group of 
seniors and juniors in the teachers' training courses. The 
result is shown in Table 1. 
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TABLE I 

Combined Order of Merit for Traits in Recommending 
Graduates for Emplovment 


■a 


common sense 1 

judgment 2 

inilifttive 3 

reliability 4 

efUcicncy 5 

intellect 6 

dearness of thought 7 
undei'standing of men 8 
accuracy 9 

integrity 10 

energy 11 

technical skill 12 

loyal 13 

industry 14 

moral 15 

resourcefulness 16 

foresight 17 

thorough 18 

conscientiousness 19 

leadership 20 

ambition 21 

perseverance 22 

originality 23 

tact 24 

systematic 25 

self-reliant 26 

concentration 27 

broad-minded 28 

co-operativeness 29 

courage 30 

imagination 31 

well-informed 32 

stability 33 

careful 34 

practical 35 

entluisiasm 36 

adaptable 37 

memory 38 

patience 39 

observation 40 

fiuickness 41 

inciuiring 42 

aggressive 43 

firmness 44 

oral expression 45 

presence 46 


a 

6.5 

10.5 

6.0 

9.5 

8.5 
9.0 

5.6 

10.0 

10.5 

15.5 

10.5 
15.0 
13.0 
13.0 
18.0 

7.0 

10.0 

11.0 

12.0 

14.0 


12.5 

13.5 

13.5 
10.0 
16.0 
11.0 

15.5 

12.5 

8.0 

16.0 

12.5 
8.0 
6.6 

5.5 

11.5 

6.5 

9.5 
7.B 

8.5 

10.5 

6.0 

10.0 

8.5 


© 

I i 


IV 

S 

u 

u 


di 

§ 

( 1-23) 

3.0 

2,0 

( 1-45) 

8.0 

3.0 

( 1-39) 

2.0 

11.0 

( 1-48) 

13.0 

13.5 

( 2-38) 

7.0 

19.0 

( 1-39) 

4,0 

6,0 

( 2-44) 

9.0 

23,0 

H7) 

22,0 

7.5 

( 2-43) 

23.0 

35.5 

( 1-47) 

16.0 

4,0 

( 4-43) 

5,0 

5.0 

( 1-45) 

21.0 

21.0 

{ 1-46) 

12.0 

1,0 

( 4-47) 

1,0 

9.5 

( 1-49) 

31.5 

13,5 

( 8-42) 

17.0 

15.6 

7-39) 

14,0 

26.5 

( 4-48) 

26.5 

34.0 

2w18) 

10,0 

22,0 

( 1-44) 

11.0 

15.5 

( 2-47) 

26.0 

28.0 

(^49 

6.0 

42.0 

( 4-46) 

19.0 

25.0 

( 7-50) 

27.0 

20.0 

! 5-47) 

33,5 

44.5 

( 4-47) 

15.0 

12.0 

(2-44) 

28,5 

34,0 

( 3-50) 

24,5 

26.5 

( 9-46) 

24.5 

17.0 

( 3-48) 

35,5 

7.5 

5-50) 

20.0 

18.0 

1-49) 

38,5 

44.5 

5-48) 

37.0 

35.5 

( 6-48) 

43.5 

47.0 

( 3-48) 

40.0 

31,5 

( 6-45) 

28,5 

9,5 

(14-48) 

33.5 

46.0 

7-49) 

49.0 

40.0 

( 3-49) 

31.5 

24.0 

(10-50) 

( 4-49) 

47.0 

47.0 

38.0 

37.0 

( 8-48) 

41.0 

33,0 

(11-50) 

45.0 

29.5 

(17-48) 

43,5 

29,5 

( 5-50) 

48.0 

39,0 

( 1-50) 

38.5 

31.5 


1,0 

8.0 

9.0 

4,0 

b,0 

11,0 

3,0 

7.0 

2.0 

13.5 
16,0 
10.0 
29,0 
37,0 
12,0 
5,0 

21,0 

19.0 

27.5 
30.0 
17.0 
25.0 
24,U 
23,0 

13.5 
39,0 
19.0 
26,0 
36.0 
33,0 
38.0 
19,0 

27.5 
16,0 
34.0 
41.0 
35,0 
21.0 
40.0 
30,0 
32.0 
44.0 
47.0 
46.0 
43.0 
48.0 


Students ( 14 ) 
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TABLE I —Coniimied 


apprehension 47 10.0 ( 4-50) 42,0 48.0 45.0 

profound 48 5,5 ( 6-50) 30,0 50.0 50.0 

dignified 49 3.5 (23-50) 50.0 49.0 49.0 

ease of learning 50 10,0 ( 5-50) 35.5 43.0 42.0 

Correlations 

(r from R) 

Seminar and employment office.57 

&minar and students.54 

Employment office and students.28 


Among the traits which were near the top of these lists 
we then selected five, which seemed to represent different 
important factors in personality from the point of view of 
employment, and which were not sxifficiently indicated by the 
scholarship records or " General Ability.” The latter term 
allowed the judge to weigh the traits subjectively and to sum¬ 
marize his opinion of the student. 

In evaluating the method the first question is, how far may 
the judgments be relied upon? How sure are we that other 
capable judges equally acquainted with the individuals would 
give like estimates? The correlation of series of estimates 
on the same people seems to offer the best means of answering 
this question. The data are summarized in Table II, Relia- 
bility of Estimates. 

TABLE II—RELIABILITY OF ESTIMATES 


College Seniors Judged by Members op the Faculty at the 
Carnegie Institute op Technology 



College of Applied Science 
Correlation of ranks 
Measured in millimeters 

.L judgment and 1 other. 

(64 cases) 

1 judgment and 1 other. 

(30-36 cases) 


2 judgments and 2 others. .., 
(30-36 cases) 
Measured in fifths 
2 judgments and 2 others. ,.. 

Product-Moment cor. of 
transmuted tenths 
2 judgments and 2 others, ... 
(30-36 cases) 
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TABLE 11 —Continued 


College 




c/i 


3 


Q. 


I 

a> 

Pi 


I 


M.M. College for Women 
^ 24-26 cases) 

2 judgments and 2 others. ., 
Correlation of ranks 
measured in m.m. 
Product-Moment cor. of 
transmuted tenths 


.44 


.44 


.59 


.62 


.69 


.68 


.79 


.80 


.61 


.69 


.70 


.62 


,64 


.64 


College of Applied Science 
(30 cases) 

Correlation of ranks 
2 judgments in 5 rths and the 

same 2 in m,m. 

2 judgments in fiCtlia and the 
same 2 in tronamuted tenths 


.98 

.86 


.98 

.89 


.88 

.91 


.97 

.87 


,90 

.96 


,97 

.97 


.94, 

.91 


All the correlations are between a scries of judgments 
selected at random from those made' on each student and 
similar series selected in the same way from those judgments 
remamiug. The same series of single judgments or of com¬ 
bined judgments on the same students is always' used in the 
correlations compared, but the judgments are scored in dif-. 
ferent ways. 

The first two rows of figures compared with all the others 
in the table indicate that a single judgment is not sufficiently 
reliable, but that two judgments combined give approximately 
a reliability of 0.7 and be relied upon when no more 
judgments are practicable. Four judgments combined, which 
we use, should then give us a reliability of .83, if we apply Wil¬ 
liam Brown's formula for estimating the number of combined 
judgments necessary to attain a desired degree of reliability.® It 
is interesting to note that, if the correlation between two single 
series is .55, as here, the correlation between the two series 
combined and two other series should theoretically be .71. 
This agrees with ojir empirical findings, 

In the Margaret Morrison Carnegie School it is possible to 
check the order of merit for the seniors which has been 
obtained by combining the estimates of various instructors, 
none of whom judged the whole class, by two orders of merit 

<The Esseatials of Mental Measurements, note, p. loi. 
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ior the whole class furnished by the dean, and by the secre¬ 
tary of the school who has charge of employment. The orders 
of merit arranged by each oE these administrative officers 
correlates over .70 with the combined order of merit of the 
faculty judgments on the " general ability ” of various parts 
of the class, taken from the estimate blanks. The combined 
order of merit of the administrative officers agrees with the 
result of the same combined faculty estimate with a correlation 
of .75. All correlation coefficients for rank orders in Table II 
are obtained by Pearson’s method for calculating P and trans¬ 
lating to r. 

Important data as to the form of scoring these estimates 
are also provided in Table II. Notice the three rows of 
coefficients in the second division of the table. The averages 
are .72, .68 and .69. They suggest that refinements of meas¬ 
urement make very little difference in the reliability of an 
order of merit obtained from two judgments chosen at random. 
This is true at feast so far as the orders of merit of these 
thirty seniors in the engineering college were concerned. The 
results are corroborated by the next two rows of data on the 
seniors in the college for women, which show the same aver¬ 
age, ,64. Since four judgments are averaged the students 
were fairly well discriminated in rank. 

The last division of the table, moreover, shows that an order 
of merit obtained from two judgments combined remains prac¬ 
tically the same whether the judgments are scored one way 
or another, Measurements in fifths give about the same 
order of merit as those in millimeters or transnitiied tenths. 
The correlations are over .90. If an order of merit is all that 
is desired, records in less than fifths or the use of transmuted 
measures are probably unnecessary refinements. When the 
methods differ as to particular students, however, the refined 
method may be safer. With our blank the position of the dot 
can be read directly in tenths as ea_sily as in fifths. 

There is some tendency for students in certain divisions 
to be ranked higher than in others. This may raise the cor¬ 
relations. If present, however, the spurious correlation does 
not affect our conclusions. In the women's college the order 
of merit agreed well with that of the two administration 
officers who ranked the entire class. At least two judgments 
are necessary for reasonable reliability, and the measurement 
of combined judgments need not be in smaller units than fifths 
if conclusions are limited to the group as a whole, rather than 
directed to particular students. 
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TABLE III 


Intercorrelations op Abilities 


Thirty seniors »r\ the College of Applied Science estimated by four 
judges in tenths of an average graduating class and the scores then trans¬ 
muted into units of the standard deviation. Scholarship rated by the 
total scholarship in credit hours transmuted into units of the standard 
deviation. The correlations v^ere calculated by the product-moment 
formula. 



p. 





Scholarship... 


General ability. 

.73 

Common sense. 

.58 

Energy. 

,,, .73 

Initiative—.. 

... .62 

Lendersliip.,. 

... ,39 

Reliability. 

.,. .72 

Average. 

.62 


<; 

r* 

o 

</i 

a 

1 

v* 

d 

S 

.s 

4> 

O 

(3 

(S 

'M 


« 

.73 

,58 

,73 

.62 

.39 

.72 


,85 

.74 

.78 

,71 

,84 

'.85 


.66 

.76 

.68 

.78 

.74 



.78 

.46 

,76 

,78 

,76 

!78 


.75 

.80 

,71 

.68 

.46 

!75 


,55 

.84 

,78 

,76 

.80 

'.55 


Tii 

.72 

I9 

Tts 

I9 



If the reader will now turn to Table III, the intercorrela- 
tions may give us some other hints in evaluating this par¬ 
ticular rating card. Which of these specific traits ^ives the 
most unique information not afforded by the grades in schol¬ 
arship? To answer this c|uestion we may note which trait 
shows the lowest correlation with scholarship. With this 
group of seniors in the engineering college the estimate of 
“leadership" is least indicated by scholarship. We also note 
that “ general ability " shows the highest intercorrelations with 
tliese specific traits, even when wc disregard the intercorrela¬ 
tions with scholarship, For a single term “general ability" 
would, therefore, probably give us the most additional infor¬ 
mation about the whole group of specific traits. If the 
problem justified the lalior of the calculations this conclusion 
could be checked by the partial intercorrelation of each of the 
traits with the others independent of their relations to 
scholarship. 

When considering a particular person, what sort of numer¬ 
ical rating will be most usable? This is largely a question 
of practical convenience. The method we use is to record the 
average rating of the faculty judges in a particular trait, then 
to arrange these in ten equal groups. By this method the 
rating of the student is in the odual tenth of his class in which 
he fell on the average for that trait. This is, of course, dif¬ 
ferent from the average estimated tenth. For example, the 
separate judgments of the seniors in the engineering college 
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distributed, in the various estimated tenths in general ability 
as follows, beginning with the estimated lowest tenth and 
stated in percentages; 2, 3, 8, 3, 9, 29, 17, 8, 15, 6. We 
may note in passing that the transmuted value in terms of the 
standard deviations for an estimate in each of these tenths for 
this college was as follows, omitting decimal points; —24, 
-18, -14, —11, -8, —3, +3. +7. +11, +20. 

In spite of the fact that there is a tendency to place more 
than a tenth in the middle and upper estimated tenths, the 
discrimination is probably better than with other methods of 
estimation. For example, the distribution of the grades in 
scholarship of the same class under the six marks used showed 
the following percentages of credit hours for each mark; 
1. 7. 15, 54, 19, 4. 

A more precise quantitative score also seems advisable, at 
least for general ability. For this purpose we have used 
estimated tenths transmuted into terms of the standard devia¬ 
tion. With this quantitative score a unit means approximately 
the same at one position on the scale as at another. This is 
not true of decile units or ranks in ah order of merit, In 
which adjacent extreme tenths theoretically differ from each 
other about three times as much as those tenths near the 
middle. 

The office should also be informed as to the variability of 
these ratings. For example, with the estimates of general 
ability of the 64 engineering seniors, we can say that the 
chances are roughly 9 out of 10 that a student would not be 
estimated more than 2 tenths of an average class differently, 
even in the most variable tenths, by a similar average judgment 
of four members of the faculty. 

W. D, Scott has suggested a method by which the rating 
blank can be made more concrete if comparison can be made 
to a known group which is stable enough so that typical indi¬ 
viduals may be selected for a standard scale. For example, 
when the divisions are in fifths, at the boundaries of the 
divisions may be inserted the names of tho.se persons in the 
standard group who are highest, lowest, middle, etc. The 
estimator would then judge an individual to be between Mr. 
A. and Mr, B,, or between Mr. B. and Mr. C,, etc. In this 
form the method is being tried out by the Bureau of Sales¬ 
manship Research. 

The complete answer as to whether it is worth while to 
supplement the scholarship ratings of college students by 
such estimates of ability as have been attempted here will be 
possible only after we can determine whether they assist in 
making a more accurate prediction of success in life. This 
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nuist wait uatil we have data upon these graduates some years 
after they have left the schools, 

That these estimates give ilUuiiinating information about 
certain students cannot be doubted, however, when one finds 
such records as those of Mr. A. and Mr, B. given in Table 
IV. Without siicli estimates of traits, an institution has no 
systematic record in available form of anything except scholar¬ 
ship. That would certainly be an inadequate basis for judging 
these individuals. On the other hand it must be recognized 
that for the great majority of the seniors the estimates and 
the scholarship records are quite similar. The record of Mr. 
C. may be said to be fairly typical and that of Mr. D, is the 
other extreme. 

TABLE IV 


Recohds of Individuals 


Seniors. 

Standard deviation; 

Scholarship. 

General ablUty... 

Actual tenths of the class; 

Scholarshii). 

General ability. 

Common sense. 

Energy. 

InUiative. 

i^eadership. 

Reliability. 


Mr. A. Mr. B. Mr. C, 


-.24 +.18 +.26 

+ .36 —.30 +.30 



7 7 6 


Mr. D. 


+ .82 
+1.40 

10 

10 

10 

10 

9 

8 

JO 


We may recapitulate the experience of the Carnegie Insti¬ 
tute of Technology in regard to the method described above 
when applied to its seniors in 1916. The empirical test of 
the method under the conditions found in its four colleges 
shows: 1. The plan of estimating traits within fifths of an 
average class in the student’s course in college by placing a 
dot on a line, is so easy to use that replies can be secured, 
without serious annoyance, from teachers who do not have 
to estimate more than about a dozen students for six traits. 
2, The average of [our estimates on each student was found 
to give fairly constant orders of merit when such estimates on 
personal traits were made by those as well acquainted with 
the individuals as instructors in laboratory courses with small 
groups. All estimate by one member of the faculty is unre¬ 
liable. 3. The method allows for a quantitative estimate on a 
common standard without requiring all the members of the 
class to be known by the snme person. 4. The records sup¬ 
plement Che scholarship ratings of some students dn a most 
suggestive way. 5. Five traits selected because of their esti- 
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mated high importance in recommending graduates for ein 
ploynient were common sense, energy, initiative, leadership 
an rekbihly. Among these leadership was least correlated 
With scholarship ratings. Estimates of general ability showed 
the highest intercorrelatiohs with the special traits 6 Scoring 
the estimates in divisions less than estimated fifths of the class 
or in transmnted measures did not give notably dilferent orders 



ALTERNATIVE METHODS FOR MENTAL 
EXAMINERS 


Fuedertc Lvman Wells, McLesn Hospital, Wavcrlcy, Mass, 


Various types of investigations, particularly those concerned 
with practise, memory and transfer, demand the use of much 
alternative material 'of a homogeneous character. _ In the type 
of mental eKaminatlon represented by the intelligence scales 
this need has also made itself felt, as a precaution against the 
vitiation of results through the subject's fore-knowledge, inci¬ 
dental or purposeful, of the test material. In accordance with 
thi.'? situation have been compiled the tables of alternative 
material to be described, Those dealing with number material 
incltidc addition, subtraction, multiplication and division, con¬ 
secutive magnitudes, the reversed clock test, the problem of 
the enclosed boxes, the “ ingenuity" test, a “relational” 
test with numbers, and memory for digits. Others dealing 
with language material comprise tables for alphabetical se¬ 
quence, alternate directions material and vocabulary lists, 
together with a “cued combination ” method for vocabulary 
and spelling. A simplified form of the Kent-RosaiiofF fre¬ 
quency tables in the association test is also included. 

As publication of tlie tables is not now possible, the writer 
will gladly answer inquiries in regard to experimental material 
from them. Here is described the present content of the 
tables, but it is not unlikely that they will be extended to other 
sorts of experimental material, and suggestions in this regard 
will be most welcome, 

Tadle I, Addition-Subtraction 
Random drawings of the two place numbers from 11 to 99 
inclusive, are grouped in series of 10 numbers each, with no 
number occurring more than once in each series, and in vertical 
column, thus; 

34 

79 

87 

b8 Fifty eucb series have been prepared. Tliey may 
25 be used either for adding the columns, or for adding 

B2 for substracting) a fixed amount from each number 

27 (Woodworth-Wells constant increment test). 

30 

24 

23 
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Tadle II, Addition-Subtraction 

A series of 100 random pairs of six place numbers was 
prepared. Each pair is given together with its sum. Any 
pair may be presented as an addition test, in which case the 
sum checks the correctness of the subject's answer. As a 
subtraction test, the sum is used as the subtrahend, and either 
number as the minuend. The other number checks the correct¬ 
ness of the subject's answer. Examples: 

1. 683936 859629 1543565 

2, 791661 554668 1346329 

The table thus provides 100 such examples in addition, and 
200 in subtraction. 


Table III. Multiplication-Division 

A series of 200 random pairs of three place numbers was 
prepared, in which no digit occurs more than once in the 
same number, Each pair is given together with its product 
(after Crelle's tables). If any pair is presented for multi¬ 
plication, the product checks the correctness of the subject's 
response, For division, this product is presented to be divided 
by either of the pair, and the other number checks the cor¬ 
rectness of the quotient obtained by the subject, Examples: 

1. 384 194 74496 

2, 761 257 195577 

If, in division, a remainder is desired, its amount is added 
to the dividend before presenting the problem. The table 
provides 200 such examples in multiplication and 400 in 
division. 

These tables presenting mathematical problems in the ab¬ 
stract, are of course equally adaptable to any concrete setting 
in which the examiner may think fit to give’them. 


Table IV. Consecutive Magnitudes 

A series of 1,000 four and five place numbers is presented. 
The nature of this list safeguards it against duplication except 
from clerical error. The subject may arrange a small group 
of the numbers in order of magnitude, The table begins, 

8846 

8059 

10604 

10653 

10097 
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Table V. Reversed Clock. (Binet et al.) 

The problem is to tell the time indicated if the hands are 
reversed from that of a given time on the clock. 132 such 
problems are gathered in U columns of 12 each. It is intended 
that the problems of one experiment shall not be chosen from 
outside a single column of twelve. The list begins with the 
times, 3.36, 8;13, 12.41, 10.19. 

As both original and reversed times are given in the table, 
the problem may be given from either one, and the answer 
checked from the other. 

Table VI. Enclosed Boxes. (Terman, Yerkes) 

There are given twelve additional problems, based on com¬ 
binations of 1-4 boxes. 

Table VII. "Ingenuity." (Terman, Yerkes) 

The principle of the problem is preserved, but its state¬ 
ment altered to the following; 

A doctor must measure out exactly (q) ounces of medldne for a man 
who la dch In the woods, He has only an (m) ounce m^sure and an 
(n/ ounce measure to do It with. Show how he can use these measures 
to get just the right dose of (q) ounces without any guessing. He poors 
from one measure to the other, and what he does not want he pours back 
into bis medicine bottle, 

In the table, the problems are statea by giving first the 
smaller measure, then the larger measure, and then the amount 
to be obtained. Thus, 3-5-7 signifies, "3 and 5 to get 7." 
This problem, the first of those given by Terman and Yerkes, 
takes five steps for its complete solution. Their- second prob- 
leJn, 5-7-8, takes seven steps. By varying these quantities, 
alternative problems have been prepared, classed as q when 
the larger measure is filled first, and as b when the smaller 
measure is filled first. The number of these alternates for 
differing degrees of complexity is as follows: 

No. steps in solution 3 5 7 9 U 13 15 

0 —prdilems. 17 18 13 11 7 3 1 

^problems. 1 13 14 11 7 3 1 

Also one each of 9, 11, 13 and 15 step problems in which 
either measure is filled first. 

The problems may be arranged in series of increasing com¬ 
plexity, care being used that the solution of a shorter problem 
is not involved in the solution of a longer one. A table of 
thirty such series is prepared, one of which is; 

No, steps, .. 3 5 7 9 U 13 15 

ProbVem.... y-B-l 7-9-lla 4-5-7b 5-8-12b 4-9-llb 6^9-5b &-9-4a 
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In three step problems, the direction to fill a certain measure 
first may be dispensed with. 


Table VIIIa. Mathematical Relations. (After Yerkes* 
Multiple Choice and Relational Tests) 

Tables are prepared adapted to two forms of this test, First, 
the subject is required to state a certain relationship which is 
thus presented: 


What must be (^one to 
each of these numbers, 
289 
378 
276 


To get these 
numbers, 
292 
381 
279 


The nature and complexity of the relations to be presented 
is indefinitely variable, and must be decided by the examiner. 
To facilitate the construction of such test material, the fol¬ 
lowing tables are prepared: 

100 random 3'place numbers between 200 and 450 

15 2-place and 15 3-place numbers which are multiples of 3 

16 Z-placeand 15 S-place numbers which are multiples of 4 
15 2-place and 15 3-place numbers which are multiples of 6 
10 2-place and 15 3-place numbers which are ipultiples of 7 
10 2-place and 15 3-place numbers which are multiples of 8 
10 2-place and 15 3-placc numbers which are multiples of 9 

Three examples in 2-place and three examples In 3-place 
figures of ea<m of the relationships: multiplicatLon and 
division by 3, 4, 6, 7, 8, 9. 

Three examples In 2'place figures of each of the relation¬ 
ships: 2/3, 3/2; 3/4, 4/3; 5/6, 6/5; 6/7, 7/6; 7/8, 8/7: 

8/^ 9/8. 

Table VIIIb 

Second, the subject may be requested to apply the relation, 
with or without its statement. Then a blank is left in a Series 
presented where he is to insert the proper figure. Thus: 

232 235 238 241 . 


The tables quoted under Villa are also adapted to this 
form of experiment. 


Table IX. Memory for Digits 

108 orders of the nine digits are prepared according to these 
rules: (1) 'No order to have a figure differing from the pre¬ 
ceding figure by 2, 1 or minus 1. (2) No order to have the 
same difference occurring twice in succession, as 2,5,8; or 
9,5,1. (3) In the same group of three orders, no successive 

orders to have the same figure in the same position. (4) 
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In the same group of three orders, no two orders to begin 
or end with the same figures. 

For convenience, the digits in each order are divided into 
groups of three. Thus the first group of this table is, (read 
horizontally), 


286 

153 

947 

749 

625 

183 

651 

742 

639 


This table is equally adapted to the "reversed” repetition 
of digits (Bobertag, Ternian), except that then, differences 
of plus 2 between successive digits will be involved, 

If the conditions are not suitable for the usual type of 
memory test, a partial substitute (after W. D. Scott) may 
be had in requiring the subject to transcribe portions of this 
table, printed at one end of the test form, at the other end, 
thus, 

286153947 . 

749625183 . 

851742639 . 

But ill this form of test the role of memory is practically 
absorbed by attention. 

Table X. Alphabetical Sequence 

A list of 1,000 names in random alphabetical sequence is 
prepared.' The constitution of this list does not wholly safe¬ 
guard it from duplications, but they are practically eliminated. 
Among the many uses to which such a list may be put, is 
the arrangement of a small portion of the list in alphabetical 
order; or belter, if responses are written, the indication of 
this order by prefixing to the names the' numbers 1, 2, 3, etc, 
The table begins, 

Foley, Armie li,. 

Gates, Mary ivi. 

Kennedy, Allan G. 

McDonald, Alice D. 

Robertson, Clara L. 

Table XI. Directions 

The text of the Woodworlh-Wells hard directions test is 
so varied as to alter each of the responses called for. The 
Tuiinber ol alternative responses thus provided varies from 
10 to 25 among tl\e 15 directions o£ the test] The order of 
their presentation is also varied. In preparing a test form, 
the choice of each direction, and its place of sequence in the 
form, is governed by chance, giving an indefinite variety of 
test forms from the same foundation. Two sample forms are. 
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Put the number 736 before this name of a boy .John. jjiWrite 

any letter except g just after this comma,. #If people believe 

Lincoln was president in the Civil War, cross out what you last wrote; 
but if it was someone else, put in the number to complete this sentence, 

“A dog has.feet," ^Notice the numbers 2, 9, If iron is heavier 

than water, write the larger number here.; but if iron is lighter, 

write the smaller number here. # Write no, no matter whether 

California is in Asia or not. #Write again what you last wrote, 

here. SWrite the first letter of your first name and the second 

letter of your last name at the beginning of the dotted line. 

#Write yes if 3x3 are 10.; if not, make a cross here. 

#Make a figure 3 under any one of these letters F G H I J. 

# If coal is black, make a figure 8 here.; but if not, tel! where the 

sun sets...... #Make a dash after the longest of these three words, 

sand cow cattle #If Thursday comes after Wednesday, make a 

square here.; but if not, make a circle here. or two crosses 

here. #Give a wrong answer to this question, “ How many days 

are there in the year? ” . AiShow by an exclamation point when 

the days are longer: In summer?. In winter?. #Give the 

correct answer, yes or m to this question, " Do turtles have shells? " 

If a square is round, make a figure 3 here.: but if not, tell where 

the sun sets. #Write no if 3 x3 are 9.; if not, make'a cross 

here. #Write again what you last wrote, here. #Show 

by a circle when the nights are shorter: In summer?. In winter? 

. #Wrlte any letter except e just after this comma,. 

# Write y«, no matter whether Egypt is in Africa or not. #Make 

a comma after the shortest of these three words, pocket pole gun 
#Give the right answer to this gueation, " How many months are there 

in H year?". #lf you believe Paris is in Asia, cross out what vou 

last wrote, but if it is somewhere else, put In the number to complete 

this sentence, " A chickeiT has'.legs." #Notice the, numbers 6, 9. 

If iron is lighter than water write the smaller number here. 1 but 

if iron is heavier, write the larger number here. #Make a dot 

to the right of any one of these letters F G H I J ,^Put the 
number ffil between these names of boys, John Alfred 

#If Wednesday comes after Tuesday, make a circle here.; but if 

not, make a square here.or two crosses here.. #Giye the 

correct answer, yes or no, to this question, "Are tigers fierce animals? 

. #'Write the first letter of your first name and tJie second letter 

of your last name at the end of the dotted line. 


Table XII. Vocabulary. (After Terman, The Measure¬ 
ment OF Intelligence, 1916, pp. 224-231) 

Two thousand words not in Terman’s standard list of 1C0 
arc similarly selected, at random according to their po.situnis 
in Webster's Primary Dictionary. Random drawings from 
these 2,000 are grouped in 20 series of 100 words each, The 
words in each series are presented roughly in order of their 
difficulty, beginning with the easiest. 


Table XIII. The Method of Cued Combination 

Its purpose is (1) to make the Vocabulary test of Table 
XII practicable as a group experiment, (2) to serve also as 
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a test of spelling without the examiner’s pronouncing the 
word to be speKeci. 

In tests of word-combination, the word to be combined is 
usually left an entire blank. Here the word is not left wholly 
blank, but a determining cue is given. The extent of this 
cue should be such that (1) if the word forms a part of the 
subject'.? effective vocabulary, he can hardly fail to combine 
it properly; (2) if he does not know the word, he cannot 
supply it by guessing. This cueing must be done carefully, 
and its extent depends somewhat on whether the test is meant 
primarily for vocabulary or for spelling. In the latter case, 
only those portions of the word need be omitted where errors 
in spelling are most apt to occur, 

In representing omitted portions of the word, it is some¬ 
times desirable to represent the number of letters omitted, 
and sometimes not so. In the former case, each letter omitted 
is represented by a period, thus: 

The boy waa sucking a big dpe or.. .e 

In the latter case, the omitted portion, of whatever length, 
is represented by a dash, as is usual lit combination tests: 

A cent U made of co- 

Similar brief sentences, with appropriate cues for the word 
to be supplied in each, are prepared for 

(1) The 100 words of Terman's Vocabulary Test, The 
same methods is now being extended to the 2,000 alterna¬ 
tive words of Table XII. 

(2) The "100 commonly misspelled words” of Hammond 
and Herzberg's " Style-Book of Business English,” 1916, pp. 
U3-4, These arc cued especially for spelling. Such methods 
of spelling test relieve the examiner from speaking the words, 
and the test from errors traceable to this cause, The subject 
simply fills out the test-form given liim. One at the same 
time tests the ability to use the word correctly, as in testing 
for vocabulary. 

(3) For spelling alone, a mixture of misspelled and cor¬ 
rectly spelled words is efficient,^ Such misspelling.? as are 
given by Hammond and Herzberg are listed with other cor¬ 
rectly spelled words selected from Table XII. The subject 
corrects the misspellings he notes. 

' C£. Kcinblc, Standard Tests for Employees, 1916. 
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Table XIV. Frequency Tables for Free Association. 

(Abridged from Kent and Rosanoff) 

Since the "median of community"® in associative response 
is not affected by the responses of less frequency than Ifo, 
the original tables of Kent and Rosanoff are reduced to a 
small fraction of their bulk by eliminating these, and the 
process of evaluation is also simplified. For the stimulus- 
word Dark the 114 items of the original Kent-Rosanoff table 
become 7, as follows; 

Dark 
76 black 
15 bright 

28 color 
11 gloomy 
427 light 
221 night 

22 room 

The precision of the method is unaffected. 

Table XV. Towns and States 

A list of 400 leading towns and cities of the United States 
is prepared, containing the two largest towns in each State, 
and other towns over 15,000 population (together with Lake- 
wood, N. J,, and Portsmouth, N, H,), according to census of 
1910, The towns included in this list are presented In random 
order, Any selection of these, preferably not less than 30, 
is given to the subject, who indicates the State in which the 
town is situated. When a town is specified for more than one 
State, (e, g. Jackson), the States specified for it in the table 
are to be named; (e. g. Mich., Miss., Tenn.). Credit is not 
given for States not specified in this table, though they may 
contain a smaller town of the name called for, (e. g, Jackson, 
N, H.), The table begins, 

Musk^on, Mich. 

Ansonia, Conn. 

Walla Walla, Wash. 

Hagerstown, Md. 

Leominster, Mass. 

This table may be combined with Table X for a convenient 
associative memory method, Names taken from Table X arc 
attached at random to addresses from the present table, and 
thus presented to the subject. After a given interval, it is 
seen if the subject, on being given the names alone, can recol¬ 
lect the address belonging to each. 

® Wells, The Question of Association Types, Psyc/iol. Rev. 1912. 

259, 
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Table XVL Letter-Souauf, 

This tjible consists of 375 random drawings of one of 
twenty fetters, paired with a. random drawing of one of ten 
numbers, thus B 3, Q 8, T 5. There is presented to the subject 
a figure with 20Q squares, designated vertically, by letters and 
horizontally by mimbers. The subject (1) gives the letter 
and number corresponding to five designated squares, (2) 
marks in a specified way five- other squares whose letter and 
nunrber are given. The table designates combinations of letter 
and number to be employed. No letter occurs more than 
once in any line of 15 combinations. In each line of 15, no 
mnnber occurs more than once in the first 5 combinations or 
in the second 10 con^binations. 

A sample test form is, 



6 . Each of the squares in the diagram above is named according to 
the letter under which it stands and the number on the same line with it, 
Thus the square with an x in it is named B3. 

Give the letter and number to name the squares which have in them the 

small letters c.; f.; t.; g.; n. 

Put a figure 6 in square 1V2. 

Put a figure 8 in square N4, 

Put a figure 2 in square F3. 

Put a figure 7 in square G4. 

Put a figure A in square J7. 

Printed form.s have been standardized for this experimental 
material Each jiiecc of test material, with its written instruc¬ 
tions, is not more than 3 inches in height. The width is lYi 
inches, dr half or quarter thereof, according to space required. 
Test-forms from the different tables occupy tlie following 
portions of a type page 7^2x9": 

Table I, Addition-Subtraction, 1/12 

Table II, Addition-Subtraction, 1/12 

Table III, MultipUcalion-Diviaon, 1/6 
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Table IV, Consecutive Numbers, 1/12 

Table V, Reversed Clock, 1 /6 

Table VII, Ingenuity, 1/3 

Table Vlllfl or b. Mathematical Relations, 1/6 

Table IX, Memory for Digits, (Transcription), 1/6 
Table X, Alphabetical Names, 1/6 

Table XI, Directions, 2/3 

Table Xlllfl, Cued Combination, (1) 2/3 

Table Xlllft, Cued Combination, (2) 1/3 

Table XV, Towns and States, (3) 1/3 

Table XVI, Letter-Square, 1/3 

Complete test-forms from Tables I-X, also XV, may be 
presented, recorded and filed on the standard 5x3 card; with 
the remaining tables, results alone are so filable. Slips of 
fairly heavy paper cut to 5x3 size are more convenient in 
use than cards, and occupy less space when filed, 

Forms like those described are conveniently left blank ex¬ 
cept for the instructions to the subject, and any varia¬ 
tion of the test-material entered upon it, from the tables, in 
printing, multigraph, typewriting or manuscript. The content 
of the tests is thus changed whenever desired. For individual 
examinations it is, in most of the tests, efficient to have 
the instructions (when not verbal) typewritten on a 
5x3 slip a, and the test material on a second slip 
A third slip c is then clipped adjacent to the experi¬ 
mental material on slip b and on the slip c the sub¬ 
ject records bis response. This slip is then filed as his record 
in the test, while the slips a and b are available for repeated 
similar use. This is most convenient in practice and transfer 
experiments, Where a number of tests are made in this way 
with a single subject, the record slips may be filed upon larger 
master-cards (standard sizes up to 14^ x 9)4) or one behind 
the other in the regular 5x3 cabinet, suitably indexed. 

(1) Words 38-70 inclusive, of Terraan or alternate Vocabulary 
Lists. 

( 2 ) Seventeen random selections from Hammond and Herzberg's 
List. 

( 3 ) Different composition for yx 3 filing. 



PSYCHOLOGY AS APPLIED TO THE NATURAL 
SCIENCES 


By A. A, Rodack, Harvard University. 


Ever since positivism has taken a hold on science, there has 
been a tendency to apply the method employed by the natural 
sciences to all the sciences, so much so that in some quarters 
hope is even hefd out for such an application in the domain 
of ethics.^ Owing to this circumstance, one finds it necessary 
to outline the scope of the term " natural sciences.” 

It may be stated then, at the outset that the term “ natural 
sciences as employed iq this article is to embrace not only 
the biological and geological sciences with all their various 
subdivisions but also, and in fact more particularly so, the 
physical and exact sciences. In other words, the designation 
IS used broadly enough to include^ every science depending, for 
the most part, upon the observation and recording of natural 
phenomena as well as the mathematical basis underlying their 
interpretation, while on the other hand, it is sufficiently re¬ 
stricted to exclude the sociological and historicai disciplines 
which should be treated under a different heading. Psy¬ 
chology, in its experimental phase, especially as treated by the 
behaviourists and allied schools may well come under this 
rubric; but the very fact that the status oi this science is 
under discussion is sufficient warrant for confining ourselves 
at present to the various branches of the NatunvissenschofteH 
including physics, astronomy, chemistry, geology, mineralogy, 
and the biological sciences, such as physiology, botany, zoology, 
anatomy, and their various subdivisions. This, however, by 
no means goes to say that applied psychology, in its present 
stage, has anything to offer to all the sciences mentioned. But 
at least the direction may be shown in which any improvement 
may be expected, and in general, a grouping of the different 
sciences is convenient, since the principle involved in one of 
the members of the group is likely to prove fundamental in 
all, The question before us then, is; In what way can psy¬ 
chology be of service to science in dealing with the observation 
of natural phenomena? 

iThe fftference here is notably to the movement inaugurated by L, 
L^vy-Bruhl and Georg Simmel. 
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It will be noticed th.'it in all other fields, such as law, medi¬ 
cine, pedagogy, etc., applied psychology has both a negative 
and a posiiive contribution to make. It not only points out 
the obstacles in healing, but it actually offers its services to 
effect a cure. It not only exposes the flaws in the legal system 
of to-day, but sets about devising means by which the cause 
of justice might be furthered, aside from those flaws. In 
art, we are not only told what to be on our guard against, 
but we are taught how definitely to enhance the enjoyment of 
an artistic production. In short, psychology has incorporated 
itself in the particular pursuit that summoned it, The sales¬ 
man is making more sales and the physician cures more effec¬ 
tively by dint of their psychological principles. You can not 
really separate the two while the selling or curing is in 
operation. 

The relation, however, vs not so intimate between psychology 
and science, especially the natural sciences. Here the psy¬ 
chologist does hot pretend to lead the naturalist in his investi- 
giations, but merely to act as a check. He cannot hope to make 
the physicist or the astronomer perceive the better, or tlie 
quicker or the more, but reminds him only that he must make 
allowance for certain' facts in matters where the minutest 
detail may make a vast difference as to results. > Hence, the 
conclusion that applied psycholo|y has only a negative value 
and not a positive, for natural science. 

The reason for this deviation of applied psychology from 
its usual course is obvious. All other departments of human 
endeavor, to which psychology can be applied, have a practical 
bearing, and their end is utility, Even art aims at cBjoyment. 
Science, however, although eventuating in utility, may yet be 
taken up for its own sake. It may be true that every discovery 
is ail invention in potentia. Yet science would still retain its 
value even were the discovery the end of the matter. The 
search after and attainment of a truth per se has a distinct 
value apart from the exploitation of it in the economic world. 
We may reach this conclusion then that j)sychotechnics de¬ 
pends as to extent of applicability upon the degree of practical 
bearing of the department to which it is applied. 

There is another reason for this apparent thinness of 
applied psychology in our field. In all the other subjects 
there are two phases to the reaction, both falling into the 
sphere of human activity and human interests. In law it is 
the court officials trying to bring about a certain state of 
affairs by means of influence brought to bear on the jury or 
the accused. In business, the salesman cannot rest content 
with picking up certain impressions, but must give vent to 
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certain ex-pres^ions in order to persuade his prospective cus¬ 
tomer to make the purchase. The artist, if he is to be suc¬ 
cess ful, must consciously Jr unconsciously take into considera¬ 
tion principles that operate, or will, in the long run, operate 
on the mind of man. He may not create anything with a 
view to pleasing others, but surely he must please himself, and 
in that event, he is really the prototype of the future culti¬ 
vated public, We have here a purposive or intentional 
relation, 

Now this motor element which presupposes another human 
being to complete the relation is entirely missing in the natural 
sciences. But it is precisely this human objective which is 
missing that gives rise to the positive part of psychotechnics. 
It is just because the naturalist does not make his will felt, 
does not enter into a life-attitude with another personality that 
there can be no prognostication of a psychological nature, 

It is not therefore the fault of applied psychology if it 
has not the double, importance for the natural sciences that 
it has in medicine or jurisprudence and so on. It is rather 
to be attributed to the nature of uie case, i, e., to the condi¬ 
tions of science in general. On the other hand, however, these 
conditions must not be regarded as limitations in any way. 
As a matter of fact, the reverse seems to be true. The exact¬ 
ness of the physical sciences and the growing positivism of 
the biological sciences are in a large measure due to the 
lack of the human objective which, if present, would entail 
variability. Instead, the naturalist enjoys the privilege of 
studying conditions that are stable, and this fixity of coiidi- 
lions, although it precludes the Hfe-attltnde of one personality 
towards the other, possesses the excellence that we are, at 
least, certain of the results, once results have been obtained— 
a circumstance that has conduced to the preeminence of the 
physical sciences, 

But there is again the danger of overrating the infallibility 
of scientific results because of the infallibility of science. 
That science, as a description of the laws of nature, based on 
the principle of uniformity does not err is a view that scarcely 
admits of any doubt; but it is, as a rule, forgotten by the 
zealots of science that the results of any investigation do not 
fall ready-made from heaven. They must be attained by 
men, men of science, it is true, but men all the same, and nil 
men are fallible. 

It has been thought that an observation in the physical world 
is infinitely more reliable than a psychological observation; 
and these devotees have failed to recognize that there is no 
strictly physical observation, that every result in physics or 
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chemistry is a psychological process \n operation between the 
subject and object. Far, then, from hoisting up the physical 
sciences beyond the reach of psychology, we must rather begin 
with psychology as the starting-point, for il is the foundation 
of all science, 

Science, after all, we must remember, is the construction 
of the -scientist. It is artificial since it never brings us into 
touch with ultimate reality. In the words of Poincare, Gorgian 
as it may sound, “ Not only science cannot teach us the nature 
of things; hut nothing is capable of teaching it to us, and if 
any god knew it, he could not find words to express it,”* and 
Poincare is by no means an anti-intcllcctiialist. It is pretty 
well agreed that the objective validity of science consists not 
in its presenting an exact model of reality so much as in 
establishing a certain coherence in the world, or as Poincare 
puts it, ” It consists in relations that are, will become, or will 
remain common to all thinking beings.” It is at this point 
that psychology iiiclcs up the thread and points out that certain 
relations are not common to all, and now the question is: 
what .constitutes the difTereiice ? 

We arc constantly reminded that reference must be had 
to the facts, as if the facts were reality as it is, ultimately and 
absolutely, and as if these facts did not involve an element of 
perception and many other factors that come from within, and 
consequently are not exactly alike for every individual. It is 
the business of psychology, then, to answer how universal 
accord could be brought about by the elimination of these 
disturbing differences; in other words, how we could obviate 
not illusions, but our ignorance of the illusions. 

" But is not illusion real ” seems to be the gist of a vigorous 
attempt by Prof. Holt" to bring to life again a by-gone doc¬ 
trine decked in a new garb. Of course there lurks an 
ambiguity in the contention that illusion is real. That a pro¬ 
cess has taken place which wc, after redection and comparison, 
call illusion is something incontrovertible. The disputed point 
is whether the perception experienced by the observer is apt 
to fit into a system of relations with perfect congruity. It is 
the lack of this congruity that determines the illusion. ” But 
does the camera ever lie?" asks the realist triumphantly, This 
question again is fraught with equivocation. The camera is 
not active in deceiving us, but we are deceived just the same 
on our own account just as if we might have been deceived 
by looking at an object with the naked eye. It is not the 
camera that deceives us, but our senses brought into a certain 

2 Poincare: “Value of Science,” p. 138 . 

The New Realism, p. jojff. 
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relalton with the camera and the object. A thousand different 
cameras may give a thousand different impressions, and then 
we should be obliged to regard each individual impression as 
a real impression or percept, And if several physicists or 
astronomers obtained eacli a different result in their observa¬ 
tions, shall we say that all their observations are real? 

The underlying fallacy appears to be, as was already alluded 
to, the total neglect of the psychological factors, The act of 
perception is likened to the impression on the camei-a, as if the 
lenses in the camera or the mirrors were things grown on the 
field and not fashioned by man to suit his own retino-cerebral 
apparatus. It is not realized that when the camera gives us 
a distorted image of anything, it is not the instrument that 
is doing the work. It is still we who are using onr eyes 
while the camera acts as a sort of transmitter. 

I have gone into this general discussion at such great length 
because it seems to me that the psychical functions have too 
frequently been disregarded in the interpretation of phenom¬ 
ena, although the truth of the matter is that the physical is 
nothing kiiowahle without the instrumentality of the psychical; 
and smcc trained observers do occasionally have different 
data it is clear that we must look to psychology for an authori¬ 
tative statement, as the difference could not possibly he due 
to deviations in the objects observed, for that would be pre¬ 
cluded by the principle of Uniformity of Nature or Con¬ 
formity to Law, 

Now how can the hidlvldual natural sciences learn about 
their dependence on psychology? To begin with the science 
that forms the basis of all the physical sciences, mathematics, 
it might seem as if this i-s entirely independent of psychology, 
and in a sense it is true inasmuch as the foundations of mathe¬ 
matics are the same for everybody and as mathematical propo¬ 
rtions are to be traced back to the principle of identity. 

But in mathematics too there are various theories and doc¬ 
trines, and some of them at least, involve other principles 
be.sides that of identity. As early as 1892, when the term 
applied psychology, except in connection with pedagogy, would 
probably have sounded almost as absurd as talking of applied 
metaphysics, J. McKeen Cattcll assei’ted the rights of psy¬ 
chology in the most authoritative domain of .science when he 
declared at the first meeting of the American Psychological 
Association that " The assumption made by the mathema- 
liciaiis, that an error is composed of a very large number of 
comparatively small and independent errors, cannot l)e ad¬ 
mitted by the p.sychologist, . . . The deductions .of 

Lftplace and Gauss are of the greatest importance, but it should 
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jiot be forgotten that the laws of nature cannot be invented, 
they must be discovered. It is within the province ol psy¬ 
chology to supply physics with the fonnulae it requires for 
eliminating errors of observations in special cases.”■* 

More recently the Gaussian theory of error has been sub¬ 
jected to further criticism by one of the leading spirits in the 
new movement of psychology, “ To the most elementary 
presuppositions of the Gaussian Theory of Error ” says Marbe 
in the Portschriite dcr Psychologic, " belongs the assumption 
that the variable errors in question have equal probal)ility, 
The facts show that these assumptions are invalid and the 
representative of the exact natural sciences and the psychol¬ 
ogist would therefore have to be persuaded to trace the errors 
resulting from psychological principles and eliminate them.”® 
Marbe is here referring to the experiments he has undertaken 
and successfully carried through to establish what he calls 
the principle of “ the uniformity of psychical occurrence.'' 
Marbe in his exi^criments placed several cards before a number 
of i)eople and asked them each to pick one card out of the 
few and record it. The results tended towards an astonishing 
unanimity. When asked to pick out and write down a certain 
color, most noted down the color red. In the same wav if you 
ask a number of subjects to write down a number between 
1 and 10, between 11 and 20, between 21 and 30, 31 and 40, 
and 41 and 50, the chances are that 5 or the multiple of S 
would be the number chosen, and next come the nunihecs 
nearest to 5; the farther away the- less preference. These 
results evince the fact that there is another phase to the 
problem of probability that mathematicians have not dreamt 
of. The a method cannot be applied ns long as the 

probability depends on an agent, To rely entirely upon such 
a method would be making the reckoning without the host; 
and it oiily shows the sagacity of Hunic to have included even 
mathematics iiiider his programme of humanism,'’ 

It remained, however, for a.stronomy to first recognize the 
significance of psychology for the observatory. Ever since the 
assistant of the astronomer Maslcelyne was dismissed in 1795 
for recording stellar transits half a second or so too late, the 
phrase "personal equation" has come into vogue, and the 
relation.? between psychology and astronomy are becoming 
all the closer as more light is thrown on the subject by further 
investigation both on the part of astronomers and on the part 
of psychologists. 

■* American Journal of Psychology, vol, v, 1892-3, pp. 286-287, 

® Fortschritte der Psychologic, vol. I, 1913, p, (w, 

°A Treatise of Hiiiiian Nature, Part III, § i. 

4 
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The bearing of psychology on the physical sciences is well 
brought out by Newcombe in the Astrophysical Journal.'’ "k 
mine!/' he says, "accustomed to dealing with objects the 
correct perception of which depends mainly on visual infer¬ 
ence, is naturally prone to extend that inference to cases where 
the conclusion would be illusory. Having this in mind we 
see that observers trained in different ways may depict the 
same object very differently,” 

As an illustration of these words, Newcoinbe gives the 
results of experiments conducted by himself to show that the 
astronomer Lowell of the Lowell Observatory had wrongly 
interpreted the width of the Martian Canals and had read 
into his observations things that were not actually there. 

The experiment o^f Newcombe's consisted in observing at 
a distance of 10 meters a number of lines through trans- 
milted light, 7 mni thick and 30 cm long. The lines were 
ruled on white fine paper and one of them was continuous 
while the others were broken at regular intervals by spaces 
1 cm and more in length, The results of the observation are 
noteworthy, At the distance of 10 meters, all the lines seemed 
to be contiiuioiis and uniform. As the distance was diminished 
the perception of the gaps did not come on suddenly, but by 
gradual stens. What was judged to be a continuous line up 
and down tne paper was really a short line with a faint shade 
below it, and what was still more surprising, a paper that was 
known to have no visible lines upon it when placed in the 
window showed a system of continuous lines similar to those 
that had been observed before. 

What the cause of this llUision is does not actually concern 
us here, but its value for the interpretation of astronomical 
observatiojis is tremendous. Newcombe's experiments led 
him lo conclude that the breadth of the Martian Canals which 
was thought to be between 2 and 3 miles wa-s really at least 
SO miles. It is true that Lowell did not accept Newcombe's 
conclusions criticising his method, but when he states that 
the curious phenomenon occurred also to him many years 
before, the psychological influence in such cases is even all 
the more confirmed, 

In another direction Bauch® at the Instance of Marbe con¬ 
cluded an investigation on the estimation of very small 
divisions such as tenths on a dial. He worked with an arrange¬ 
ment that had been expres.sly got up for the occasion and 

^ Aslcodhysical Journal, vol, 2(5, p. g, 

" Lowed; Journal, 1907, Reply to Newcombe. 

® tJber Bcobachtung’sfehler in der meteoroloe'ischeti Praxis, Pori- 
scfirilte der Psycfiologie, vol. II, 1914, p. 246^. 
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which consisted of a vernier marked, off into tenths in such 
a way, however, that the divisions were concealed from the 
view of the observers. After the hand was seen 'moving 
between two integers, the observers wer.e asked to give their 
judgment while the experimenter could verify the actual 
tenth that the hand had moved to. As a matter of fact it 
was found that the tenths at the extremes were given prefer¬ 
ence over those in the middle. The tenths 1, 2, 8, 9, 0 re¬ 
ceived by far most 6f the judgments, while the tenths 3, 4, 
5, 6 and 7 were more or less neglected. That seems to 
point again to Marbe’s principle of the Uniformity of the 
Psychical Event and proves that even deviations from the 
actual facts are governed by certain psychological principles. 
This preference for the border tenths is sufficient to vitiate 
the results of the readings where a line may represent a 
distance of miles. By carrying on such investigations on an 
extensive scale with a large number of trained observers, it 
is possible to determine the extent of the deviation from the 
actual occurrence and so make allowance for it. 

Prof. F. M, Urban** also undertook a series of experi¬ 
ments of a similar kind, and his results show likewise that 
there is a certain favoring with some of the numerals In the 
estimation of short time intervals while others arc neglected. 
Yet the results are not quite the same as those of Bauch. It 
is quite probable, as Urban is led to believe, that each set 
of experiments would work out differently according to the 
conditions, but at least this \s certain that m all those obser- 
vafions referred to there is a systematic error quite apart from 
the mathematical theory of Error. 

This main conclusion is corroborated by the findings of 
Meissner whose results more or less coincide with those of 
Urban, and on the other hand by Hcllniann, Obermayer and 
Plassmann, whose conclusions arc nearer that of Bauch. It 
was also brought out in those investigations that some have 
a tendency to overestimate while others underestimate the 
time interval, Hcllmann** thinks that in taking the readings 
of a barometer, thermometer or hygrometer, slips are con¬ 
stantly made, Very frequently a five is read« for a ten, and 
vice versa, as the length of the stroke is not clearly apper- 
ceived. After examining the observatory records at Potsdam, 
Hellmann learnt that the even tenths of the barometers which 
are marked off in 1-5 degrees appeared a good deal more fre¬ 
quently than the odd tenths. The reason for this was ihat 
every reading, except where the hand was seen exactly between 

American of Pjychology, vol. XVIII, 1907 pp. 187-193. 

Cited in Bauch’s tlbcr Beobachtungsfehier, etc., cf. foot note 9. 
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the two 1-5 marks, would be apt to be noted as a filth or even 
tenth, i. e,, ^would be read as 4-10 instead of 3-10. The 
same preference for the round number and more general 
term at the expense of accuracy was marked in the records 
showing the direction of the wind. The middle points, such 
as NiN.E., E.N.E., E,S,E. and the 5 others occurred far more 
rarely than the main directions N., E., W., and S. As Bauch 
suggested in the case of his own results, the preference may 
be due to a greater intensity of attention to the main directions. 

Another source of danger for the astronomer was pointed 
out by Plassmann as consisting in not taking the reading at 
(he right moment. He experimented on the estimation of 
short spaces with a Jensens Pendelquadrant and found that 
the readings or estimates must be made very quickly, other¬ 
wise the pointer or hand would be likely to slide somewhat 
away from the actual spot after some vacillation. 

In the Zeitschrifl fiir Psychologies^ the same writer reviews 
a number of errors caused by individual differences in stellar 
observatian, He relates that red stars would appear to him 
relatively weaker than they did to most other observers. This 
underestimation of red was worst at the beginning. Gradually 
that impression would gain in hue, but the feeling of certainty 
was so lost to the observer that he jotted down the very first 
thing he was able to see. To show what factors may influ¬ 
ence the astronomer he cites the figures for one observer. At 
one time the zero tenth was recorded 139 times, which means 
that it occurred the most frequent among all the tenths, Later, 
however, the zero tenth occurred only 59 times and was by 
far the least frequently recorded tenth. It was then revealed 
that the observer had favored the zero tenth and later tried 
to avoid the preference with the result that he unduly 
neglected it. 

No less instructive is his more recent investigation on 
periodicity in the variability of the decimal error,^® in which 
he shows by tables based on 13 years of observation (1904- 
1915 inclusive) that (a) the odd tenths on the astronomical 
clock are apt to be slurred in favor of the even decimal (b) 
the overemphasized tenths di.splay a decided periodicity effect. 
The last conclusion, which is amply proven by Plassmann's 
tables, is an altogether new datum in the psychology of quan¬ 
titative observation, and is of especial importance for as¬ 
tronomy. 

Zeilschrift /Mr Psych., vol. 49. 

PJasstnarinJ Zeitschrift fiir Psychologic, vol, LXXVH, Dec. 

1916. 
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Astronomy was the first of the natural sciences to pave the 
way for applied psychology, but there is no reason why it 
should be the only science in that group to require the assist¬ 
ance of psychotechiiics. Since physics is so much allied to 
astronomy, it is impossible for the physicist to feel immune 
from psychological errors, after the astronomer has been 
shown to be subject to misobservation, misreading, misinter¬ 
pretation, misrecording and many other mistakes. 

One instance which must be borne in mind by physicists 
is given by Marbe’^ when he says “If the perception of dif¬ 
ferences is much easier for very slight and very intense 
stimuli than for those of medium intensity, it would be neces¬ 
sary in physical readings to select the stimuli to be compared 
from the middle of the intensity scale.” This consideration, 
he goes on to say, would be importai^t in photometry where 
two lights of great intensity mi^ht have to be reduced in a 
certain relation. Nor can physicists afford to ignore the 
phenomena of after images, contrast, indviction, and so forth. 

In a large measure the physicist’s work is similar to that 
of the astronomer. He too has to estimate space and time 
intervals, take readings, record colors and the like; and so what 
lias been said above under the head of astronomy will largely 
hold of the application to physics as well. The physicist has 
even to employ more senses than the astronomer who has 
nothing to do with the kinaestlietic or tactual sensations. With 
all the instruments and appliances at his disposal, the physicist 
still makes use of his senses in the rough work. It is only 
when in doubt that he really goes into an elaborate examina¬ 
tion. The danger, however, is to be found in the countless 
instances of certainty which may only express a certain feel¬ 
ing, but does not reveal the actual state of affairs, 

Practice, of course, is the great asset of the naturalist, and 
the question may be raised whether continual practice may 
not make one a better observer. Meissner'.s results showing 
that .the one observer who was the most constant was also 
the most experienced seem to point in that direction; but the 
whole question can have a pedagogical value only, As a 
mutter of fact he who has a leaning for the natural .sciences 
must surely have his powers of observation well developed, 
The probability is that he is always in practice, and that the 
institution of such a discipline would be mere child’s play 
and superfluous for him, although it might help the other 
children who are less endowed, and even here Baade in his 
“Aussagen iiber physikalischc Demonstrationen," denies that 
there was any improvement in the attestation ability of the 

’^Marbe: i'ortscliritte der Psychohi/ie, \o\. i, 1913. 
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ciiildren who had had the benefit of practice and correction. 
He even goes so far as to say directly that the “ occasional 
apparent instances of improvement must, in part definitely 
and some of Lhein with great probability, be traced to factors 
that have nothing whatever to do with practice or the educa¬ 
tion of the knack for attesting correctly 

In chemistry, as far as I know, no work has been done 
to show the relation between that science and psychology. 
The only reference to the application of the latter to the 
former is found in Miinsterberg's Psychotechnik, and the fol¬ 
lowing sentences are largely a resume of a paragraph or two 
of the book. 

The chemist, like the physicist, has many objective criteria 
at Ills command, it is true, but finally he must resort to his 
senses; aud the senses to which he appeals are even more 
in number than those the physicist has occasion to employ, for 
not only Jiuist he use his eyes and fingers and possibly the 
cars, but has also to gain most of his information through 
the senses of smell nnd taste. Of course the chemist has 
his test-tubes and his {onmilne, but these are no good to him 
unless he has full possession of all his senses. 

In this respect the following quotation from Munster^ 
berg's book is significant. “When the chemist, let us say, 
finds that the intensity of the sour taste does not altogether 
correspond to the chemical grade of acidity, it will be due to 
purely physiological conditions at the surface of the tongue, 
whereas the after-effect and combination of tastes which is so 
important for the chemist might readily lead us to the psy- 
chophysiological.“ But that is not enough, we are toM a 
little further. Tlie chemist like the psychologist must be 
aware of the fact, e. g., “that the perception of humidity 
may come about through the touch and temperature sensa¬ 
tions without there being any objective stimulus of dampness 
at all; or that the impression of softness covild be got from 
a hal'd surface if the skin-spot that is brought in contact with 
it had first been rubbed against a rough surface.’’^® 

When \vc come to think of how much pains chemists have 
taken to know every detail of all the material they employ, 
while taking no account of their internal instruments, the 
sense organs, it is astonishing. The time is yet to come when 
an accident, such as the disagreement of chemists on matters 
of fact, will lead to the belated recognition of the value of 
applied psychology tor chemistry. 

Baade; Aussageii i'lber phys, Demon,, Zt. fiir ongewnndtc Psych., 
vo), ^ 1911, p. 281. 

’“rsychoieclinik, p. 683. 
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In geology there are fewer chances of going wrong on the 
pure data, but to make up for this, there is a great scope 
for interpretation, and that means that wrong interpretation 
is just as likely to trap the geologist as the correct one, Where 
reconstruction plays a great part, as in geology and many 
branches of zoology, one must be on his guard against un¬ 
welcome influences such as suggestibility, imagination, and 
other purely psychological factors which will be mentioned 
later, It is very easy to mistake certain marks for fossils or 
footprints, if one has a pet theory that he wishes to be con¬ 
firmed, It is perhaps well for an Agassiz to reconstruct an 
animal out of a couple of bones, but how many are there 
who nourish their extravagant views by making use of doubt¬ 
ful results? 

As for geography, topography, and physiography, psycho¬ 
logy can do distinct service in this field In spite of the many 
mcasuriiig-instriinients that are to guarantee the accuracy of 
the records. Of course the measuring of mountains by the 
aid of barometers and trigonometric calculations has all the 
advantages that modern science could offer, but the traveler 
has to judge and make estimates at a distance many times 
under the most unfavorable atmospheric conditions, and it is 
here that he encounters difficulties, difficulties which psy¬ 
chology might not obviate, but, at least, it would help to 
make him more circumspect. 

Before one is about to examine a particular locality in 
detail, he must decide beforehand whether it would be of 
any advantage or expedient to examine that place, and that 
he must do at a distance, making a number of estimates. His 
field glasse.s and other instruments may be of great service 
to him, but they would not rid him altogether of some illusions. 
The illusions may be due to the overcstimation of the vertical 
lines as against the horizontal ones or vice versa. They may 
be caused by incorrect impressioUvS of background, slopes, 
colors and many other wrong perceptions. 

It is interesting to note in this connection that Miinsterberg 
was struck with the singular difficulty in estimating correctly 
the height of certain [)oint5 facing tlic traveler while descend¬ 
ing or ascending a slope. This formed the starting-point for 
an investigation on the Subjective Horizon carried out l)y 
Roberf MacDougall. According to MacDoiigall, the plane is 
" determined by the positions of the observing eye and the 
perspective focus. Spatial relationship becomes a temporary 
subjective horizon.In his experiments, MacDougall intro¬ 
duced at one time a descending plane, at another, an ascending 
Harvard Psychol. Studies, vol. i„ p.. i66. 
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plane. The (omiei- led to the lowering of the apparent hori¬ 
zon, while the ascending plane did the reverse, i, e., it elevated 
the horizon, The results seem to explain why the area of a 
level ground at the foot of a hill when-one is descending it 
is alway.s taken to be an opposiiig rlse.^® There are a host 
of other problems that could be taken up in a similar way and 
worked out in the laboratory for the benefit of the geograph¬ 
ical sciences. 

There is no need to refer at present to mineralogy or 
zoology and botany in particular, The methods of these vary 
but little from those of the other natural sciences, and so the 
conclusions arrived at already might l)e applied inutatis )nutan- 
dis to the former. 

The physician, too, has not a little to learn from psychology. 
1ji the " Psychotechnili''^'^ our attention is drawn to the fact 
that where slight tumors or swellings appear as symptoms, it 
may be a serious mutter if the physician could not determine 
their nature and .should allo^v them to develop until it is too 
lute. Of signal importance for the practitioner is also his 
ability to use the stethoscope and stethoiueter and go through 
the pcj'CLission In tlie most satisfactory manner so as not to 
endanger the life of the patient. The same holds true in 
measuring the pressure of the blood or in feeling the pulse. 
Not ulojie the eai's and fingers must be in sound condition, 
but the physician must not allow himself to be disturbed by 
psychological factors. 

In anthropology Marbe mentions tlie work of Mvers and 
Rivers among the Torres Islanders. It is difficult, nowever, 
to see why anthropology should be called a natural science 
any more than a psychological. The pure bodily measurements 
arc it is true physical, but they have no value unless psycho¬ 
logically correlated and explained.®® You can study the struc¬ 
ture of any organ without requiring to know anything about 
the psychology of the organism, but in order to measure the 
cephalic index of people, you must set out with certain psycho¬ 
logical data from the persons you are measuring; for instance, 
wlien -Boas tells us that the heads of new settlers, in the 
second generation, tend to take on the shape of the native 
Anici'icau heads,the statement is uninfonning unless we 
know the psychological status, the mental mak e-up of the 
Ibid., 163. 

IB Psychotccliiiik, p. 685. 

Boas ("Psychological Problems in Anthropology," in American 
JauniaJ of Psychohffv, vol, XXI, ipro), emphasizes this point theoret¬ 
ically; yet it seems he docs not adhere to it in practice, as will be 
seen presently. 

Boas: The Mind of Primitive Man, Chap. 11, 
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subject. The subject may have become totally assimilated or 
he may have clung steadfastly to the traditions and culture 
of his own nationality, and it makes quite a dilTcreiice as to 
which it is. A crucial test of the situation would be to com¬ 
pare the children of thoroughly Americanized foreigners with 
those of unassimilated immigrants of equally long standing. 
Besides, a certain type is correlated with a certain people 
showing that the anthropological data are to be guided and 
confirmed only on the basis of psychology. That, however, 
is a side issue, 

In addition to the psycho-physiological influences and 
sources of error, we must not forget the purely p.sychological 
factors. Scientists are just as liable to succumb to suggestion 
even tiiough of an impersonal nature, to lapses of memory, 
lack of attention, etc,, as is the layman. They may have their 
individual prejudices and, as a consequence, anticipate things 
they like, or fail to see objects to which they arc averse just 
as much as the ordinary man. Miinsterbcrg observes that 
some investigators may even be subject to a degree of .suggesti¬ 
bility higher than the noi'jiia). It Is only thus that we can 
explain the susceptibility of men like Sir Oliver Lodge and 
Sir William Crookes, to spiritualistic phenomena. 

It is clear that the dictum “Know thyself" applies to the 
.natural scientist in just as equal a nicusurc as to any other 
man, and perhaps more since it is only by knowing himself 
that he can know his science. In an experimental study of 
Belief,*® the fact was revealed that the trained psychologists 
rated their beliefs more consistently and in general, their 
results were more satisfactory than others who had acted as 
subjects, This suggests according to Sumner that the good 
introspector knows more about what he believes than the 
poor introspector who states generally what he thinks he 
i)elieves. 

So far we have dealt only with the individual differences 
or general deviations in particular respects. We must now 
approach the subject from a slightly different angle. The 
upshot of all that has been said above is a warning held out 
to the investigators of natural science, a warning that is sure 
to be well taken by all scientists. Prognosis here does not 
hold except in the sense that if one takes heed of the warning, 
his result will l)e more accurate than if he did not; hut that 
is a truism. There is no definite forecasting aI)out that. 

It is possible, however, to regard scientists as members 
of a class or group and treat them under the heading of 
“ group psychology." The fact that one is a naturalist means 

22 Study of Belief, Psych. Review, 1898, vol. 5. 
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that his psychical equipment is of a sinvilar kind to another 
who is in the same field. One does not accidentally become 
a physicist or chemist, as is the case with tradespeople, and 
even tradespeople have certain features in common that tliey 
may have acquired. 

If then such types should really be discerned among the 
scientists we should gain a great deal not only for collective 
psychology, hut for pedagogy and science as well. The role 
of prognosis here is very marked, for when ^ve do come to 
the conclusion that X is of such and such a type, we might know 
just wlint kind of a .science he is most adapted to. We may 
possibly be able to tell wbat X's views will be iu other branches 
tlian his own and so make allowance for the type prejudice, 
[n short wc should know just how far to follow a particular 
investigator and where to stop, 

Generally .speaking, it seems that types 6f' scientists do 
exist. The i)hiloIogist is a different sort of an investigator 
from the physicist or chemist. The latter are more prone 
to positivism through metaphysicKl skepticism. That there is 
some basis for a division into type.? can be inferred from the 
phrase "Scef^ticisme clu savant"' which is practically identical 
with positivism, An extensive study of applied biography in 
the sense that Ostwald’s book " Gwsse Manner ” Jiiay be con¬ 
sidered, would settle no doubt the question for us. At present 
one cannot help noticing Chat oiir great naturalists seem to 
avoid the plateau of pure metaphysics and epistemology. 
Instenci. tbeir temperamental skepticism leads them eithei* 
to soar to the heights of sjhritualism or else to precipitate 
themselves into the abyss of materialism. They scarcely see 
any middle course open to them. The world of pure concepts 
has no charm for them, 

Is it not characterbstic that Huxley, Haeckel, Mach, Hertz, 
Kirchoff, Verworn, Ostwald, Jacques Loeb should emphasize 
the materialistic side of philo.sophy, while again on the extreme 
opposite we find even more illustrious names from Pascal 
down to Lodge? 

Another clas.sification may be had on the basis of race or 
nationality. It is said that science has no nationality. This 
is (lulte true, but nevertheless shoiv the distinct char- 

flcfcrjsliV^ of their peafle in their works. That phlegmatic 
England should produce a Darwin and Wallace, a Newton and 
a Faraday all of whom would correspond to the classical type 
of Ostwald's classification, is worthy of mention. 

Other divisions have been suggested among the naturalists. 
In mathematics, Poincare'^^ tells us,, the re are the logicians 
Poincare; Value of Science, p. 15. 



PSYCHOLOGY AS APPLIED TO NATURAL SCIENCES 159 

who tidvance only step by step like Meray who even sets 
about proving that an angle may be subdivided, while on the 
other hand there is the intuitionist who makes "quick but 
precarious conquests.” It would therefore be very important 
to know which is which, so that we might hencht by the 
breadth of view of the latter and the inipeccable accuracy of 
the former. 

Ostwald’s division of great men into two types, the classic 
and the romantic, is also valuable for the same reason, It 
furthermore gives us a clue to a whole department of cultural 
and distrihutioii. If the romanticist is the more stimulating, the 
more interesting of the two, and exercises the greater influence 
over people, he ought to he .the teacher, while the classic type 
should do all the research and direct the laboratory—work in 
which accuracy and rigor deserve the premium, Ach’s®* adop¬ 
tion of the old 4 types of temperaments, witli the addition of a 
fifth, the besonnenc type, may be reduced to Ostwald’s two 
types, although the information Ach gives us on the inner 
delerininatioii of each of the five types must not he neglected 
in estimating the reliability Of a scientist’.? work. Several 
other classifications have been proposed, including Buckle’s 
into synthetic and analytic or deductive and inductive types, 
but tlic point is not to obtain suitable names so much as to 
a.scertain what psycliological factors constitute the differences 
in the various types. 

Nor again does the fact that one belongs predominantly 
to n certain type detract from his work. The view of Poincare 
that the " two sorts of minds arc equally necessary for the 
progress of the world ” is beyond question. Since it is not 
given to every scientist to develop the perfect blend of types, 
the next be.st thing is for every one to cultivate the type tliat 
is natural to him as well as he can. The division of scientists 
into types may not have any influence upon the scientists 
in the way of correction, but it would act as a guiding star 
in nicikhtg decisions upon the views of others, 

\Vc see, therefore, that while earlier in the paper, the 
psychologist was represented as addressing himself to the 
scientist with a mere warning, he now does not venture to 
correct the scientist as to liis leinperament. Such a course 
would be neither right nor useful. Cattell in iiis " Statistical 
Studies of American Men of Science”®® aptly remarks that 
whereas very many complain of having a bad memory or 
other defect, we seldom find one who deliberately owns up 
to a defect of judgment. The reason for this difference, 1 

S'iAch: tJber den Willensakt und das Tcinpcrament, last cliapter. 
Science, 1906, 3 articles. 
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tliinlc, is obvious, In tbe first place, a defect of memory is 
easily proven, while bad judgment, on the whole, is some¬ 
thing that docs not readily lend itself to conviction, because 
there Is no definite standard for judgment, in the first instance, 
Secondly, the faculty of judgment seems to be the e.v(>ression 
of a maiij something he identifies himself with, and so he 
regards his own judgment as good as the next man's. The 
same holds true of temperament. Although every man might 
think it ideal to possess a harmonious combination of both the 
classic and the romantic temperaments, it need not surprise 
us, however, that the one of the classic type regards himself 
as good as the other and vice versa, and with reason. 

In this matter, then, the psychologist has nothing to do 
with the scientist as representative of his own science. He 
now gives his results to the world at large; and these results, 
after the question of types is carefully studied, would have 
to be more definite than the mere " Beware'' he held out to 
the scientist. He now not only picks a flaw, but states what 
may actually be expected under the conditions, Here we 
have a certain prognostication, but here there is also a human 
objective—the naturalist, since the applied psychologist sets 
up an interaction between thepersonafity of tlie naturalist and 
that of his students. The human relation and prognostication 
go together us suggested earlier in the paper. 



HUMAN ENGINEERING 


E. H. Fishj Employment Manager, Norton Company, Worcester,.Mass. 


This country which for so many years seemed blessed 
with unlimited resources is finding itself checked for lack 
of human power, We have perhaps led the world in what 
are known abroad as "Yankee tricks" in industry and agri¬ 
culture, which consist for the most part in the application of 
mechanical devices to work which might otherwise be done 
by hand. 

In spite of this the development of our natural resources 
has made necessary the importation of great numbers of 
workers from other countries less fortunate in their natural 
possessions. We had assimilated the races of Northern Eur¬ 
ope and were becoming accustomed to those from the South 
and even the East, when the World War placed an embargo 
on these importations, 

Previous to that time our treatment of workmen was on a 
par with the utter wastefulness with which we cut down our 
forests and mined and cultivated only the richest lands. If a 
workman decided to leave us on the impulse of the moment> 
or if a foreman showed favoritism, or was arbitrary and un¬ 
reasonable we simply, shrugged our shoulders, admitted that 
it was wrong, and went on our way undisturbed, knowing 
that a dozen men were ready and anxious to step into his 
place. 

Today all this is reversed. Employers are wondering where 
the workmen are to come from for the natural growth of 
business, to say nothing of those for large extensions they 
would like to build. They see still greater difficulty as the 
country is drawn into the war, and they see no relief with 
the coming of peace. The rebuilding of what has been de¬ 
stroyed will demand all the labor of those who live to he 
released from military service. Women who are content to 
work in shops to relieve the strain of worry about dear ones 
in the fighting line will return to their natural functions, Men 
will follow their natural longings and will return to the lands 
of their youth. 

This leaves us only the Chinese and East Indian races from 
which to draw additional labor, Neither of these races assimi¬ 
late readily with other races even im this vast melting pot. 
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Oiir greatest source of labor lies in making that which vvc 
have doubly efScicat, 

A few years ago this corning need was seen and partially 
met by a few men under the leadership of Dr. Fred W. 
Taylor and cliristened *' Scientific Management." Dr, Taylor 
showed, the enormity of the waste due to inefficient methods 
and incomplete mechanical aids to doing work. 

He however almost entirely ignored the human element or 
at the best dlsmis.sed it with the thought that any desired 
result can be obtained if the worker is given a slight increase 
ill wages. 

It is only within the past three years that the great waste 
due to the thoughtless hiring and discharge of employees has 
been seriously considered. It was found that men average 
to stay less than a year on each job. There are approximately 
40,000,000 working people in the United States and nearly 
50,000,000 changes in work each year each of which calls 
for a considerable expenditure in training for the new job. 
The cost In wages lost, in spoiled work, in time of foreman 
or instructor consumed, ranges- from less than ten dollars in 
the case of a laborer to a thousand dollars or more for men 
in executive positions. If we assume the average cost of 
changing jobs to be $25, which is surely conservative, the loss 
to the country is a round billion dollars each year. 

This loss can be reduced. It ought not to be cut down to 
the point where promotion is discouraged, but there is a 
large range of inefficiency before that point is reached. 

The first essential to stability of employment in any firm 
is that there shall be a constant and sufficient supply of appli¬ 
cations for work so that a proper selection may be made for 
the various positions which arise. 

The best class of men are careful in choosing the place 
where they will work when circumstances allow it. They 
are more apt to be influenced by what people who are already 
working in that plant say to them than they are by advertise¬ 
ments. While advertisements draw considerable number of 
people they are very apt to draw the class known as floaters 
and othens who are by no means desirable. 

From this it is easy to determine that the fir.st essential 
is that the shop shall be comfortable in both a physical and 
a mental way, Good, well lighted buildings, as clean as the 
work allows, well ventilated, warm in winter, cool in summer, 
plenty of machinery and tools for the comfortable production 
of work, foremen and associates kindly and just in their action, 
all make a shop attractive; but even when men are working 
in a shop where their only contact with each other and the 
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nuuiagciuent is through their work, there is danger that each 
will get wrong impressions oE the other. To ofEset this there 
is a real necessity of a semi-social contact in which entire 
democracy is evident. Such activities as ball games, both 
inter-departmental and outside, dances under proper care, 
parades and picnics, in which the management and oflice 
mingle freely with the shop and which permit of a spirit 
similar to that found in educational institutions and expressed 
in shop yells and celebration of victories, have a value which 
is evidenced by an immediate increase in the number and 
([uality of applicants for jobs, which in itself almost justifies 
the expense which such things involve. 

Having secured an abundant supply of people from whom 
to select, the next problem is to select the men for the jobs 
which are required or to find positions in the shop for those 
who come who are especially likely appearing people. Variou.s 
methods of selection have heeii proposed from time to tune, 
varying all the way from palmistry and phrenology to psy¬ 
chological tests. Most of these are reluctantly rcceivccf by 
the average employer who still depends on what he chooses 
to term “ common-sense." 

Common-sense reduced to scientific terms becomes a matter 
of jvidgment from historical records, that is, the assumption 
is made that a man who has worked at a given kind of work, 
has been successful at it, will probably be successful in similar 
work or if he sliows signs of initiative and activity coiH)led 
with a spirit of co-operation may be expected to hold positions 
somewhat more important than those which he has held in 
the past, 

Above all things the employer wishes to know what the 
attilKdf of hi.s employee is toward work. A man whose ques¬ 
tions indicate that he does not want to come too early in the 
morning nor stay too late at night, or who is too particular 
about the specific kind of work which he shall do, is a])t to 
be looked on with some degree of su.spicion. If, on the other 
hand, the candidate show.s that he has thought the matter 
out and has decided that he wishes to work for the company 
to which he is aiq>lying and is willing to take some sort of 
a position, even though it might not he the one which lie 
would like, in the belief that he can make it lead him into the 
kind of a position which he wishes, then it is almost always 
safe to assume that the company can afford to employ him 
even though they may have to make an opening for him for 
the time being. 

Knoivledge of the work to be done is of varying degrees 
of importance according to the department or the kind of 
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work which it is ex[)ectcd that he will undertake. In some 
places it is really more important that the man shall come 
with an open mind not infl\ienccd by previous experience 
in that particular work and yet in still others it is possible to 
find men whose training either at school or in a trade school 
has been such as to nmke him immediately valuable in many 
different lines of work. 

It i.s the custom in many places to analyze the jobs in each 
shop with the idea that the person who is doing the selecting 
of help will be guided by those analyses. It .seems, however, 
much wiser that no one should be allowed to make a selec¬ 
tion of employees who is not sufficiently familiar by actual 
l>cr8onal contact with the work which the employee is to be 
coiled on to do, .so that he can tell without hesitation whether 
the man ^vho is applying could be exi^ectecl to do the work 
successfully or not, In any given concern if the men who are 
doing the hiring arc skilful at the trade which is the most 
difficult to learn, they will usually find very little difficLiUy 
ill securing sufficient familiarity with the other trades, so that 
their selection can be made readily and with a considerable 
degree of security. 

After it is determined that a given applicant has a sufficient 
knowledge of the work, if any is necessary, the next thing 
which is sometimes Considered is his acliviiy. There are 
of course jnany positions wliere an active man will not be 
contented; there are many positions where all that is required 
is his presence, He must be able arid willing to act when the 
lime comes but tlie rest of the time he is simply waiting. On 
the other hand, in maiiufactiiring industries especially, it is 
necessary that the larger proportion of men have considerable 
activity.. This can be judged in the new candidate by observ¬ 
ing the way in which he acts while under question and, barring 
a tendency on the part of some to a nervous activity tem¬ 
porary or permanent, there is little difficulty in judging this 
point. Again, an active man will usually show in his records 
that he has worked the longest on jobs requiring some .con¬ 
siderable activity; while the inactive man will also have stayed 
the longest on jobs which did not require much action. 

The iniiialivc of the applicant is soiiiethiiig which is rather 
difficult to get at, but it can usually be discovered hy engaging 
the man in conversation anti finding put what he does of his 
own volition. The use Avhich he makes of his leisure time 
is oftentimes indicative of what he would do if he ^vere in 
business for himself and'what he will do in an emergency 
for the people who employ him. Here again the amount of 
initiative must be tempered somewhat by the position which 
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is to be filled, lor example a man ol high h\\tiativc would 
not be successful as a watchman because he would not be 
conlcntetl there nor will he be contented in work of a routine 
nature where the repetition is constant. 

Again the employer is very much concerned with the prob¬ 
able loyally of his worKinen. It is generally accepted that a 
man who will stand by the concern with which he works is 
more valuable than the man, no matter how brilliant he may 
be, who is all the time thinking of ways in w’hioh he can get 
even with his employer. This is, however, easily discovered 
by inquiring as to his feelings toward jjrevious employers. 
Wc of course are willing to allow every man one or two 
previoii.s employers for whom he has comparatively little 
use, but if we find that his attitude toward all previous em¬ 
ployers is that they did not treat him in the right way, we 
cannot help l)iit feel that he probably will Lhinic the .same of us. 

Courtesy is another element of really considerable impor¬ 
tance, While it may seem as though a man working at a 
lathe or bench might be fully as valuable to u,s even though 
he were discourteous, at the same time the efficiency of the 
shop as a whole is. lowered by too great a number of men 
who arc habitual grouches. A shop where everybody i.s feel¬ 
ing good natured can be keyed up to pretty rapid production 
without tiring the men or without their feeling that they are 
ill any way being driven, while a shop which is not good 
natured, whei'c the people are all the time suspicious of each 
other and of the firm, cannot be expected to manifest nearly 
the efficiency of the other. 

Sobriety. It goes ivithout saying in these days that no 
employer wishes to have any of his men under the influence 
of liquor either while they arc in the shop or at any other 
time, because wc all realize now that a man is stupefied to 
some extent even by what is known as moderate drinldng, 
that is, if a man is a habitual small drinker and is capable 
and well esteemed it is pretty certain that if he could be per¬ 
suaded to alistain entirely he would he of much more value 
to his employer. Sobriety can only be judged by past records 
except as the man may be thrown oil his guard somewhat 
when he is asked about it. Any man who is asked whether 
he is a drinldng man or not will usually indignantly reply 
that he is not, whereas if he is asked what he tlrinks or how 
often he takes a drink it is very possible that he may tell the 
truth without thinking about it, 

We also wish to be certain that whomever wc employ is 
a booster rather than a knocker. The man who runs down 
everybody with irhom he has liad relations, who slurs the 
6 
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absent from work without notice and sicknesses should be 
followed up by some one representing the eniploy(>r who will 
take an interest, which will not however be paternal in any 
sense, in the man’s welfare. This interest is surely a business 
one and one which after a little time becomes accepted by 
both the company and the employee as a matter of fact and 
nothing to be at all surprised about. It is the kind of interest 
which the employer himself took years ago when his organiza¬ 
tion was small enough so that he was personally acquainted 
with all of his subordinates. 

A great deal is being done to improve safety in our shops, 
Much of it is prompted in spite of the considerable expense 
incurred, by the compensation acts in different states, but it 
has an equally important bearing on the relations of the com¬ 
pany lo its employees and their Icjigth of service, It has been 
found that less than one-quarter of all the accidents which 
occur are preventable by.vneans of mechanical safe-guards, but 
it is nccessai7 tliat they shall be furnished as an evidence of 
good faith on the part of the employer, showing the workmen 
that it is his intention to do Ills part towards making work 
safe. Almost all men and especially those with families will 
greatly prefer to work in a shop that has the reputation of 
being safe, but a large part of real safety work consists in 
educating the men, all of them, in safe practises, and it is a part 
of the duty,of a Safety Engineering Department to discover 
safe practises which are rapid and easily performed so that 
production is not decreased, for both men and employers are 
equally concerned that rapidity of production is as great as is 
consistent with good quality of work and long life of the 
employee and tlie machinery which he uses. 

Other problems which confront the employer who finds it 
profitable to have his factory removed from the center of 
the population are those relating to transportation, housing, 
and feeding. It may be generally accepted that an employee 
considers his working day as lasting from the time he leaves 
his home in the morning until he returns at night and his 
idea of wlietlier he is receiving good pay is based on the 
'length of those hours rather than on the hours which he 
spends inside of the shop. Rapid and comfortable methods 
of getting back and forth from home to the shop then have 
a really considerable bearing on the rate of pay which is given. 
This involves three items; getting from work to the cars or 
whatever means of transportation is offered, quickly and 
easily, which often means that trains or cars must he run 
directly into the yard of the company so that the shortest 
space of lime is used inside of the works, Then,, securing 
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of seating capacity or nearly enough seating capacity to take 
care of all employees, especially when they are coming out 
in tlie morning and when they may lose considerable of their 
productive ability through becoming tired before they are 
able to work at all. The rapidity with which the cars move 
to their destination and the distribution of the men to their 
homes is particularly important, that is, a factory established 
in the outskirts of a town which has a good transfer system 
is better than one whose employees are simply dropped at a 
central point and must walk considerable distances to their 
homes. 

Housing is of great importance because we realize that 
men who are able ,to secure suitable accommodations for 
themselves alone or for their families, if they have them, 
within walking distance from the work are very much more 
apt to become permanent members of an organization, It 
must be taken into consideration, however, that mere furnish¬ 
ing of housing facilities is not enough. Tlie houses must be 
sufficiently varied in their architecture and in such surround¬ 
ings as are attractive. The typical mill village of New England 
docs not appeal to the class of people whom we desire. 
A^ain, it is necessary that any community shall have its op¬ 
portunity for amusement. A village some distance from a 
large city which affords no moving pictures, no libraries, no 
dances, no socials, no soda fountain or any of the things 
which are attractive to both young and old cannot compete 
with a location nearer to the center of a large population. 

Another matter which vitally affects those who arc located 
away from the center of population is the feeding of their 
employees. A cold lunch brought from home is probably 
less expensive than any other meal which will keep a workman 
alive during the working day, but the low cost is often imag¬ 
inary because it docs not take into consideration the time 
spent in putting it up or the waste in strength from not 
having proper food in the middle of the day. Among brain 
workers it is an open question whether it would not he better 
to almost entirely omit the mid-day meal and consolidate the 
whole time in continuous work, but among those who.se work 
is largely physical, it seems to be necessary that a division 
should be made and that enough food should be taken to 
renew the strength which was brought to the shop in the 
morning. The fatigue periods about 10’.00 to 11:00 o'clock 
in the morning and 4:00 to 5:00 o’clock in the afternoon are 
quite readily noted and are being met in several places now 
by the installation of what are named " milk stations ” or 
places where milk, buttermilk or some beverage like ginger-ale 
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can be purchased at cost or near it. While these fatigue 
periods occur at about that time, it is probably wise to keep 
these stations open from comparatively early in the morning 
until the latter part of the afternoon. Experience with these 
stations indicates that men do not abuse them, for they are 
largely patronized by men who are working at piece rates 
and who \voLild not go to them if they did not feel that their 
production was advanced by so doing. Again, it is found that 
only a very small proportion of the people who use these 
stations take more than three drinks per day; the large 
majority taking two, one in the morning and one in the after¬ 
noon. It is also found that the very great majority of people 
drink cither milk or buttermilk and only a comparatively few 
take ginger-ale or anything which is not highly nutritive. In 
some places chewing gum and chocolate is also sold, the 
chewing gum to take the place of snuff which U so often 
chewed in the shop, and the chocolate because it is both candy 
and food. The effect of such serving of milk during working 
liaiir.s has been quite noticeable in ciiUiiig down the amount 
of liquor men have gone out after, At the regular meal times 
there seems to be a decided advantage in giving men an oppor¬ 
tunity to secure something warm in the form of a stew or a 
soup, or at least, hot coffee. This is of course particularly 
noticeable in the winter months when the additional nutrition 
is necessary. It is also wise to have the men go to certain 
eating places rather than allow them, as many will if they 
can, to hide themselves in corners and behind machinery so 
as to keep away from each other rather than congregating 
together, The little danger that there might be in having 
large numbers of men conic together in-one eating place that 
those among them who were in any way disgruntled, would 
start dissension which would spread among them may be 
offset by furnishing music or moving pictures or other enter¬ 
tainment of similar kind. 

It is however, necessary that people be given the kind of 
food which they ought to have for the sake of building up 
their strength and also the kind of food which tliey desire 
and to which they have become accustomed through long 
liabit.s. Some employers have even taken such an advanced' 
position in this as to declare that it wovUd be cheaper for 
them to ghe their employees the proper kind of food if they 
woLtld eat it, than to scU them the kind which they wish to 
buy. Here again the effect is psychological, because people 
who are accustomed to eating large quantities of food do not 
feel themselves sufficiently well sustained unless their already 
distended organs are filled to the maxinium, so that it is 
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necessary to furnish them with a considerable amount of chaff 
in proportion to tiie nutriment offered. 

As suggested in the earlier parts of this article, in almost 
every industry considerable numbers of men must l)e em¬ 
ployed who have had no previous experience in that industry. 
Various attempts have been made by the schools to supple- 
jnent this work by furnishing trained mechanics. In some 
lines where the methods of a great number of shops are 
very much alike it is possible to give fiindamcnlal training 
wliicli is equally applicable in all. On the other hand, there 
aje great numbers of men who are employed in industries 
where the work is not merely practised in different ways in 
different shops but where the processes in each shop arc each 
considered secret, and it is utterly impossible for the schools 
to find out what the employers wish their trained help to do. 
Ill all such'instances as this where it is necessary either 
through lack of men sufficiently well trained or because the 
processes are difFcrent from those in OTiier shops, it is neces¬ 
sary that the shop shall furnish its own training dclyarhncnt. 
More often than not, however, this training is scattered pro¬ 
miscuously through the works and through the office and little 
or no attention is paid to it, because the owners do not 
recognize tliat their establishment is to a very great extent an 
educational institution. 

If records are kept which indicate the men who are hired 
purposely to become learners, that is, men who do not bring 
with them specific training that is of value to the company, 
then it becomes evident that separate training courses arc 
extremely desirable. These training courses may range all 
the way from one for operatives in a shop in which the 
men are taught a single operation and are expected to follow 
that to the exclusion of others during the time which they 
work for the company, up to those which involve a varied 
experience in different departments of the shop and in the 
office and which call for special training and special instruc¬ 
tors for a given service. It has been found tliat men wlio 
arc thus given a thorough opportunity to learn and know the 
work which they are expected to do and to know the reason 
why what is expected of them is required are very imich 
more inclined to stay for long periods of time with the com¬ 
pany which has paid that much attention to them. In other 
words, it appears to be provable that it is very much worth 
while to spend considerable sums of money in training men 
for the work which they are to do and also giving them a 
thorough insight into the relation of that work to the work 
which is done by others so that, in a measure they become a 
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portion of the company, understanding and comprehending its 
aims and aspirations. 

Many firms have placed much faith in life insurance for 
their employees. The good intentions back of this movement 
and the very evident economy of insurance at wholesale rates 
should be piovocative of good results. On the other hand, 
the ca.sh value of such small policies as most firms have seen 
fit to issue is so small that workmen could hardly afford to 
lose a chance to earn more money elsewhere. There appears 
to be a feeling on the part of workmen that life insurance 
as offered by employers is a kind of bait which they distrust. 
This is not strange when we coiisider how much time and 
effort is necessary to convince well educated men to take out 
insurance. 

Pensions also have a negligible effect on the present prob¬ 
lem. They are so long deferred that they have no appeal to 
an cin))loyee dviriug the part of his life when he is most 
productive. 

Unfortunately, hi spite of all our best endeavors men are 
leaving our industrial concerns in large numbers at all times, 
and it l}ccoines necessary in order to,reduce this large flow 
thi'oiigli our work to discover the reason ivhy people leave 
and what may be done to cure them. In order to do this it 
is not enough to know the reason why the foreman in charge 
of a given room thinks his men left him, it is necessary to 
interviesv the man and to interview him in such a way that 
he feels confident that we are not inquiring into his pej'sonal 
affairs but that we have a veal interest in hts welfare and in 
tjio.se of the rest of our employees. Above all, it is necessary 
that every man who leaves shall, so far as possible, do it 
^Yitb a good taste in his mouth and in the belief that the 
company has seriously endeavored to treat him as it should, 

Very often it is found, after making a study of the reasons 
why men leave a given department, that much of it is due to 
some cause which can be easily remedied, or, in other in- 
slaiices, causes which will be expensive to remedy but which 
the large number of men leaving and the cost of training 
new men fully jirstifies. For example, if it i.s known that 
during a given year a thousand men leave a certain depart¬ 
ment and it costs $50 each to train others to take their places, 
it is readily seen that an investment of several thousand dollars 
may be made in improving conditions in that department and 
still expect a very handsome return for the money expended. 
Such things however, when left merely to guess work and 
impression, are apt to have very little weight with the powers 
who have the spending of money. 
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Finally, a few men in every shop prove to have been un¬ 
suitable men or have changed their ways so that it is neces¬ 
sary to dispense with their services. This, however, is one 
of the things .which should never be done in anger or in haste, 
but the men should understand that the action of their fore¬ 
man in this same respect is subject to review, and if the 

foreman has been unjust, he will be persuaded to do what 

is right. When it is first proposed that the foreman’s dis¬ 
charge shall not be final but that it shall he subject to review 
by some one else, there is apt to be a feeling among them 

that the sole prerogative which makes it possible for them 

to maintain discipline has been taken away. Experience, how¬ 
ever, has proved that this is not so and that the foreman 
is in no wise handicapped but rather is aided because it 
makes it necessary or desirable for him to think twice before 
he takes this hasty action. It, of course, is necessary that 
the foreman be convinced of the error of his judgment before 
a man is reinstated in hi.s department whom he has once 
rcciueatecl be dismissed; but since the larger part of our 
troubles are due to the result of misunderstanding, if there 
is provided a neutral party, like an employment department, 
to which appeal can be taken, it is likely that misundcr.stand- 
ings will be readily straightened out and a much better feeling 
will prevail. 

Fluctuation in employment has a most dangerous effect upon 
the men employed. If it becomes known in any shop or de¬ 
partment that people have been discharged or laid off for 
lack of work, it is very probable that such a discharge will 
be followed by many resignations from people who are afraid 
to stay longer for fear that their turn will come next and 
who attempt to .secure employment elsewhere where they 
have a feeling that their tenure will be longer. It seems to 
be a very wise thing in hiring people if it is known that their 
employment is only temporary that it shall be distinctly so 
understood at the start, and that everybody else in the depart¬ 
ment shall understand it that way so that when it becomes 
necessary to reduce the force, these people may be dispensed 
with without any upsetting of the fceling,s of others. Again, 
it is almost impossible for any man to accomplish as iiiiich 
if he sees the pile of work dwindling away and not being 
replenislied, Under such circumstances, it is very ea.sy for 
almost any workman to reduce his efficiency by even 50% 
without its being noticed by a foreman. Therefore, it seems 
very desirable and necessary that so far as possible fluctuation 
should not he allowed in a department beyond those which 
are taken care of by the natural flow of men through the 
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■works, That is, if it is necessary that a given department 
should be reduced in numbers, it can usually be done by 
simply ceasing to hire new people and waiting for those who 
would naturally leave to get through, 

From what has gone before, it may be readily judged that 
the work of the employmeJU manager is one which realty 
comprises a study of human nature all the way from the 
manager to the lowest paid worker. It seems to be very 
largely a question of knowing or judging v/bat given indi¬ 
viduals or groups of individuals will do under a given set of 
circumstances, and knowing from experience, which seems to 
be about our only guide as yet, what people have done under 
siKh circumstances, provide suitable means so that the cir¬ 
cumstances and what follows from them may go along the line 
which will bring the greatest profit to the company employing 
the mem Temporary methods of stimulating production 
through bonuses or any other of the methods which have 
been proposed seem to be of comparatively little value in the 
long run, as men work after all, by the life-time rather than 
by the day. What we need to know is how much a man can 
accomplish from the time he should be entering tho industry 
until the time when lie should leave It. We cannot afford 
for the sake of nmkiiig m apparently low record of turn-over 
from our shop to put up the bars in any way against promotion, 
nor can we afford to stand in the way of any one of oiu' em¬ 
ployees who finds a better opportunity in the work in the 
employ of our neighbors and our competitors. U he does 
find something better, we have only to look to ourselves and 
to discover what made it possible for him to better his condi¬ 
tion there, It seems as if it should be possible for every plant 
to offer to its employees every opportunity for advancement 
or scH-devdopment while working under different foremen 
and heads of departments so that they would secure much 
of the variety which is obtained by working in different shops, 



THE ATTITUDE AND THE REACTION OF THE 
BUSINESS MAN TO PSYCHOLOGY 

Editorial Introduction, H psychology is to be of real service to 
workers iti fields of practical activity, it seems esseutiai that there 
should be the closest cooperation between these practical workers and 
the scientific investigators of the problems of psychology. Not only 
must the investigator make his findings more accessible to the world 
at large, but it is also important that the concrete problems of daily 
life, especially such as arise in the various fields of business and indus¬ 
trial activities, should be brought to the attention of the expert psy¬ 
chologist. Heretofore each business concern has attempted to solve 
its psychological problems in an ofF-liaiul way, and its solutions of 
these problems have been only provisional and tentative. In order to 
indicate to 9ur readers what is the practical business man's attitude 
towafil applied psychology, the editors liavc approached a miiiibcr of 
leaders in the industrial and business world with the request that 
tliey give us an expression of their views regarding their problems 
and the methods they have developed in dealing with 'the liimian 
element,’ or regarding any other aspect of applied psychology which 
seems to them To be of prime importance' We hope that the gcitcrous 
responses so far received, several of which arc herewith presented, 
will stiniiilatc others to do likewise; and that the discussion, which we 
hope will be continued in sub.scqLieiit luimhcrs^ of the Journal, will 
lead to a olcariiig-iip of the various problems involved in the study 
of mental life as It manifests itself iu our everyday activities. 

THE HUMAN ELEMENT IN BUSINESS 


By Professor Henry C, Mbtcalp, Tufts College, Mass. 


The funclamcntal problem of the business world is the problem of 
men living and working together in reasonable h,irmony and pro- 

f 'rcssive efficiency. Modern machinery as applied to the busines.s world 
las caught us all hi a meshwork of abstract power that has become 
dangerous, The crude, selfish era of industry from which we arc 
now .struggling to emerge has brought .society to the most perilous 
situation in our history. Machinery has broken the brotherhood bond, 
This human bond must bo restored in industry if society is to hold 
together. The commercialization of the luinian being must be counter¬ 
acted, Abstract busines.s power must be made not only scientific but 
human. This means a vast amount of reorgruiizatlon, readjustment, 
regeneration and redemption. It means a proper uiidcrstaiuling of 
man as viaii and a scientific comprelien.siou of the whole problem of 
(he liumati relations in industry. It means a full uiiderslanding of 
mail's physical normal desires and needs—his physical wliolencss—it 
calls for a clear petception of the meaning of his larger life which 
brings him into relation with* his employer and fellow wol'kmen—his 
organization fitness—it meaii.s a knowledge of his social body, which 
brings him into relation with society a.s an organism. It mcaiKS an 
understanding of the spiritual which is the only real. In other words, 
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llie fmidamciital organic unity of the worker and liis organic progress 
in industry; the organic unit/ of the plant or firm In which he works; 
the organic unity of all business and, the organic relations between 
■business and Immanity at large, must be understood and made a 
concrete asset before true harmony and real efficiency can be firmly 
established in business. 

Now this is clearly a far vaster problem than any narrow school 
program can cover, Technical routine training for the various jobs, 
for transfer and progression within the business, for executive posi¬ 
tions, is vital and necessary; but these are not the real probleins con¬ 
fronting business, nor can these be successfully solved until men 
learn the fine art of living logelhcr. 

The vital problem in business to-day is to develop growth in the 
capacity for, and to establish the machinery for practice in the habits 
of co-operation. This is the internal problem 'of probinns confronting 
business to-day. To its successful solution all possible energy should 
be given, Everything else is subordinate to this. It calls for the most 
careful scientific self-analysis, self-direction, and self-control that all 
the forces of the business world arc capable of commanding. To 
discover the men and to establish, maintain, advance and 'defend the 
vision, the ideals, the machinery and the interests for bringing this 
co-QDcration about is th< great opportunity of organizations such as 
the National Association of Corporation Schools and the Employment 
Managers Groups. Business must get down to the great elemental 
truths of humannature. All the outward, heterogeneous complexity 
growing out of material and man's relation thereto must be brought 
into harmony and efficiency by the power of this unifying^ inner living 
principle of co-operalive adjustment The truth in organic unity must 
comprehend and harmonize the confusing, bnllcing ana maiming multi¬ 
plicity, Business is now crying out for the guidance of unified triitli 
which governs numbcrleas facts—a living, dynamic principle which 
shall liberate man's body, tnind and soul. To make this Ideal a reality 
In business is to awaken Ju every emnloycc, an eager desire to improve 
the quality of his own labor, which is the best asset any business 
can have. 

^ Logically, therefore if such organizations as the National Associa¬ 
tion of Corporation Schools, ana the Employment Managers Groups 
are to hold their wcll-canicd leadership in the solution of the great 
problem of the human interpretation of industry, they must iinder- 
slatid the organic nature of man and come to regard the business 
machinery as the greatest opportunity for the discovery, adaptation, 
instruction and training, protecting and justly rewarding human 
talents—in a word, as a vast capacity-catching and capacity-developing 
mechanism. 


THE PSYCHOLOGY OF EFFICIENCY 


By G. G. McChesney, Librarian, Pierce-Arrow Motor Car Co., 
Buffalo, N. y. 


The human interest element in industry may be a new phrase, but 
it certainly is a crying need in the iiidiistrial world to-day. 

Is there no inspiration in labor? Must the man who works go on 
forever in a deadly routine, fall into the habit of mechanical nothing¬ 
ness, Ttap the rem-ard ol only so nuicli drudgery and so imich 
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pay? I tliink not, The times demand an industrial prophet who will 
lift industry off from its riislcd, medieval hinges and put pure human 
interest, and simple, free-spirited life into modern workmanship. 
Nothing but human interest will ever awaken a task interest in the 
ordinary workman. " One of the inevitable results,” says diaries L. 
Pearson, "of increased efTiciency in manufacturing processes is the 
specialization of operations, increased monotony and more intense 
concentration on the part of the worker. Many manufacturing opera¬ 
tions are continual repetitions with no decided change from one lot 
of work to another, the operator making a few different moves in 
rapid succession and repeating the operation all day or, perhaps day 
after day without much change. This class of work requires more 
or less intense concentration," A deadly monotony must inevitably 
'follow. To put life into this death is the problem. Ever the source 
of life is life. Neither from the task nor from the machinery nor 
from the product, nor any other mechanical motive, can come any 
relief. Human Interest alone can inspire a task interest. At the very 
point where the deadly monotony crucifies the task interest, must a 
living spirit resurrect a spirit and an interest superior to the monotony 
of the task. How is it to be done? 

The very first element in an efficient management or an efficient 
supervision is the power to create interest Is this too difficult? Walter 
Dill Scott says that the attitude of every man in an organization is 
the reflection of the dominating factor in the organization. To every 
workman there Is a fascination in an interesting and interested leader¬ 
ship. Interest, like measles, is catching. The thing wc would like to 
know is the psycliological source of interest in the average workman. 
And wc contend that you can no more inspire, resurrect, or create 
interest in a task by an absentee management-or a supervision by 
proxy, or 1^ cardboard, any more than you can hatch chickens from 
nutmegs. If elficicncy is ever to take on real serious character and 
be measured, not by whim, or guess or conceit, but by living results, 
it must be borne in the licart, not the purse of industrial management: 
and It must permeate through and through the whole system of 
supervision. 

The most* efficient supervision must of necessity render the most 
humane service, and in every embryo this must take the form of 
human interest. In every form* of sport, superior achievement and 
skill in performance are coveted and won by the greatest sacrifices 
of time and energy. Why not in industry? The answer is easy. 
Motive. Reward for skill. Praise for acliicvemcnt. Merit well 
earned. Contest. Battles won with honor. The true sportsman is 
heroic. He is no slave. Can this spirit be put into industrial life? 
No. It cannot be put in. It can be born in. 

James J, Hill of the Great Northern is a good example of how a 
man can lead his men in playing the game of big business. With only 
one exception he led his men without trouble in opening up the great 
Northwest. His ideal was service, not fortune building. Every man 
under him knew him as "Jim" Hill. . They respected him for his 
superior grasp of railroading and for his personal interest in his men. 
The names of John Wanamaker and Henry Ford are splendid ex¬ 
amples of how men breathe their own spirit into their organizations. 
If an executive is a man of vision, a man of broad sympathies and 
high ideals, a man of efficiency and energy of character, this entire 
force will be a wide awake body of live wires. 

Tlie spirit of efficiency must be back of all really efficient work. 
Better quality and greater (luantity should he the aim, hut not at the 
expense of life. Greater speed on the part of the workman will pro- 
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duce greater accuracy oT workmanship. But the greater speed should 
be made possible by eliminating umiecessarjr motions, and by making 
necessary motions thoroughly automatic. The result will be a relief 
ol drudging labor and the Ircedom of the man. Then he will be 
happy and work contentedly. Speed, skill, freedom, this is the order 
in the efficiency program. 

A genius is a genius because he accomplishes more than others. 
In the last analysis genius is the power of achievement. But follow¬ 
ing the roadway backward from the result achieved to the home of 
genius, and then into his soul where his power plant of ideas and 
personal energy are stored, we find a most interesting problem, How 
does he do itr That is the query. That is the miracle, The miracle 
he performs is made possible to him because of his internal, sub¬ 
conscious energy. This energy Is the product of an electric will which, 
working economically, lias stored up power and systematized energy, 
often out of pure necessity, where it can be drawn upon at any time 
much as we draw upon a storage battery when in need of electric 
service. Many men are perfectly prodigal of their energies. The 
genius is not. All great men of the world liave had their mental 
machinery well-equipped with energy, and the larger part of such 
machinery operatmg automatically. The genius operates both his 
mental and subconscious machinery to free his soul, makii^ his 
body work for him under (he most fascinating discipline. So we 
discover that the secret of achievement, or of efficiency rests on 
dynamic will power, together with a thoroughly trained subconscious¬ 
ness, The more work wc can do to-day, automatically, the more in¬ 
spiring and crCiativc work will become, the more of n niaji a man 
becomes, and the less of a machine. His subconsciousness acts with 
perfectly automatic precision. The mechanical element lies below 
the menial surface, so that really great achievement is the 
work of a free spirited man depending on his efficiently trainccl 
reflexive powers to carry out his desires. Wc call him inspired 
because he is both freer in spirit and more subconsciously mechan¬ 
ical than wc are. Efficiency, therefore, must ever depend both on 
efficient desire, as well as upon the efficient organization of our reflex 
powers, 

Every man should be mote of a man, a better man, for having 
worked a day. The humdrum shop, operated by humdrum workmen, 
managed by humdrum supcrintciidciits, dominated by humdrum ideals, 
should be banished to Humdrum Land, if for no other reason than 
to save the men. 

What is the iiiBa-making motive, and how is it gen^orated, may I 
ask? In industrial life, who coins the man-making motive, and 
where is the mint? It must be acknowledged that the industries to 
be efficient must not be efficient at the sacrifice of men, but on the 
contrary, they must be efficient first of all in developing men, real 
men, men of heart and men o[ high character, before they have a 
riglit to be efficient cither in business or in production. Doubt it do 
you ? There are thousands of factories to-day running on an imagin¬ 
ary sclicdiilc of efficiency where men arc robbed of the opportunity 
to develop themselves, where a business success is more of a liold-up 
game than a scientific, or economic process. I say a hold-up game 
because money can never be spent wisely and profitably where it 
demands ihe service of men, and at tlie same time imperils their cliar- 
acter. Deterioration of men deteriorates profits, What shall we say 
then of tile menial process of developing men, of growing manhood 
in the industries? How are men to know that they are growing to 
manhood while they work? If the larger opportunity is given to 
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inJiislrial employees, and they know that the conditinn! ■, ■ .■ 
ol industrial life make for better 

Will the response to such industrial inspirations reacHnr f^i'^ “i n 
task ediciency? One only needs to ste into 
Franklin Automobile Works, or the National Cash Eefiaie^'^r* * 1' 
plant to get a decided, positive answer " ® 

Loyalty I Loyalty is inspired of confidence confidpiini i 
believe in men, and who believe in God, No'man ov r n n7i" 
damn his men lias their confidence, And no nlant 
a definite welfare program can hope Ta nmre tL? 
the loyalty of its working forcrEl sZihir^?’“‘"! 
die justice of being able to work at a man's iob uniU 
of a manly man, at a man's wage i iv t 
heads of his concern. Many an fndustrial concern to!!!"11 ® 
is ruiiiiiiig the gauntlet to-day of a perilous^ turnover 
fifteen thousand men to maintain a for« of fiv hoSd '"And IV) 
Confidence, Loyalty. There you have it M a nu b r. “ 
have the power to inspire confidence know little * 

,»bi»««, ifc is "H 

given an inspiring mdnstnal atmosphere where nir^mU i i' 
grown to its richest and best the fruit nf nnhi®”!* . ^ 
ably follow. Manliness Lh conleSei “"^ f«t'"“st i>ievit- 



INDUSTRIALISM AND APPLIED PSYCPIOLOGY 


By Paul Kreuzpointner, Altoona, Pa. 


The reader will be led by the title of this article to in([iilrc: Wliat 
is the relation between industrialism and psychology? And what do 
we understand by the term 'industrialisin'? The practical application 
of steam and cUctiicity, together with scientific discoveries and me¬ 
chanical inventions, have made It possible to control the forces of 
nature in the interest of humanity and for the service of iiiaiikiiul; 
and just an proportion as these practical applications have been made, 
il has been jiossiblc lo develop a country's rcsoarces, and to feed, 
house anti clothe a greater number of people. The increase in popula¬ 
tion has in Ini'll given rise to a necessity of mass production and mass 
transportation, in order that the ever-growing nuiltitiitlc of peoples 
may be kept alive, and in order that their activities may be regnlalcd, 
Mass coiisuinption has necessitated mass production; and mass pro¬ 
duction ill turn lias necessitated the concentration of large group.): of 
men and women at suitable localities, subject to centralized authority 
and miiilary discipline, in order that the group shovld be kept active 
along rcc^iiircd lines for muted efforts. But this mass production and 
mass action have wrouglit a change in otir traditional conditions of 
life,—social, economic and ethical.—in a way which is directly nscrib- 
able to the development of our industries; and the social-economic 
results which have arisen from these extended and concentrated in¬ 
dustrial activities are expressed by the term 'industrialisin’, 

111 consequence of its effects updn the intellectual, ethical and phys¬ 
ical life of the people, this industrialism is responsible for a thorongh- 
going change in the incnullty of all the people; this change, however, 
IS greater in the case of the industrial and urban population th.aii in 
the case of the agricultural and rural [lopulation. In the Interest of 
applied pwchology, it is well to recognize that there are two phases 
in the infhience of industrialism upon the mentality of the people! 
There has been a change in (he old established mental habits and 
processes which were the result of our pioneer life and of the agri¬ 
cultural state of our pioneer society; and new mental habits have 
resulted from the intensification of our modern industrial and eco¬ 
nomic coiulitlaii.s, 

Any one who had the opportunity, forty or fifty years ago, to 
observe the mass actimt of young people who were already engaged 
or intended to engage In industrial pursuits, will testify to the fact 
that a tran.sfannatioii of mental habits and mental activities has 
really taken place. In 1B73 the writer, at the age of years, becaiiie 
a pupil of the Stale Normal School at EdmboTo, Pa., during the wide¬ 
spread financial panic of that period; it was not his intention to 
become a teacher, but being thrown out of work by the panic he 
simply desired to improve hU educatioii. In 1874, when living at 
Erie, Pa., he induced the school board of that city to open a 'Free 
Industrial Evening School,’ the pioneer school of this sort in Penn¬ 
sylvania; and he had charge of that school for three years, until a 
new school board closed all Hie existing evening .school.s. Having 
kept in close touch with the American youth ever since, both in shop 
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nacl in scliool, the writer has during the past ten years frequently 
expressed the opinion that the American boy of to-day is not so 
mentally alert nor so keenly observant as the American industrial 
boy of forty or ftUy years ago. Why tliis cliaitge? Fifty years ago 
we were still close to the pionefcr conditions of American life; and 
llic ineiitality of the American youth of Chat period still reflected the 
mentality of those pioneer days, industrialism having not yet had time 
10 make itself felt, Our youth of that period were cousiuniug the 
inherited stock of self-reliance, of individual courage and quickness 
of perception in danger, of self-respect, and of independence of action; 
and that ubiquitous and unique product of early industrial Hie in 
America, the ‘Jack-of-all-tradcs,’ vras still flourishing iv\ our midst. 
Now after two generations of mass production by means of machinery^ 
of automatic appliances, of military regime, and of consequent repres¬ 
sion of initiative, this lormcrly virile product of pioneer mentality has 
been reduced to the status of a mental and physical automaton, whose 
activity consists tu feeding his machine or ui computing long rows 
of figures by means of a machine, with a minimum of mental exer¬ 
tion. Modem industrialism, .spurr^ on by an ever-growing economic 
pressure, intensifies the effect of these mentally deteriorating influences 
upon mUlions of individuals in shops, stores and offices,—a slate 
of affairs which induces mental stagnation and produces human 
automatons. « ... 

What is to be the end of it an? Can civihzation survive such a 
slRSnatiou of mentality? Here is where applied psychology should 
find a fertile field for cultivation. Thus far the science of psychology, 
rn so far as it has attempted to be practical, has devoted ibsclf to the 
task of finding the round peg for the round hole; and this attempt 
at vocational guidance is essentially an attempt to select svulable 
material to perpetuate the process of feeding the induslrial and com¬ 
mercial mind-killing inachine. Is there not a danger that in time, 
vocational guidance will become a part of the industrial machine 
itself? The work of the vocational psychologist, however, is not to 
be criticized or discredited; it is necessary, and we mention it here only 
as an illustration of the way in which increasing economic pressure 
compels industrialism to lev^ tribute on all of the sciences m order 
that its efficiency may be maintained and increased. 

Here, then, we come to the crux of the question as to what is the 
function of applied p.sychology. What can applied psychology do to 
prevent or ai least to minimize the mental deterioration of those for 
whom it has found suitable niches hi the industrial machine, in order 
to prevent the social organization from degenerating to a lower mental 
level than is necessary to mainmiji orderly govenimcnt and a progres¬ 
sive civilization? What is to be done in order to avoid the undesir¬ 
able state of affairs that scientific psychology should unwittingly con¬ 
tribute to this mental degeneration by turning its expert loiowlcdge 
to the task ot plclcing out suitable material to fit as cogs into tills 
mentally atrophying industrial machine? 

Applied psychology must-consider three distinct but closely inter¬ 
woven phases of modern life. These three phases, working silently 
and insidiously, though none the less effectively, arc the results of 
(he reactions of modern social-economic organization upon the social- 
ethicai life of the peoples of industrial nations. These results have 
been observed in Germany and in other industrial countries, where, 
however, they are found to vary in effectiveness in accordance with 
conditions of life. 

One phase which de.servcs the attention of applied psychology is 
the necessity of readjusting and adapting national habits, inheritcdl 
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front pioneer times, to modern econornic and social requirements. Our 
national liabits o( waisteinlness and carelessness are the result of oiir 
inheritance from a time when the wealth of oiir resources seemed to 
be inexhaustible, and where this apparent incxhaustibleness permitted 
a lavish use and even waste of our resources for experimentation in 
an effort to develop these resources with feverish haste, This waste 
was frequently inevitable and excusable in view of our dearth of 
technical knowledge, our lack of experience, and the absence of any 
cconomic necessity for conserving our resources; the waste was per- 
Imps greatest in the use of lumber aud in metallurgical operations, 
Newspapers and magaaincs meavuvhile were constantly dinning into the 
ears ol the growing generation the self-deception that our resources 
were inexhaustible. The suggestion that resources should be conserved 
was derided as a miserliness which is unworthy of an American; and 
when, in 1^9, Ihe writer began to advocate the view that our mental 
resources, lying latent in the mass of people, should be developed by 
means of industrial education, lie was derided as a crank not only by 
ignorant people but by business men and university graduates. It is 
no wonder, then, that the present generation is a/Ilicted with habits 
of carelessness and wastcfiiluessi and that the path of least resistance 
and the .short-cut are chosen in an cHort to 'get there’ as rapidly as 
possible. 'Die disqpvcriiig of the best means to readjust or to eradN 
cate these liabilA should be one of the aims of applied psychology, 

Tiic sccoinJ phase which deserves oiir earnest attention has to do 
willi the circumstance that the specialization of labor and the monotony 
of repetitive operations, mechanical and clerical, has an atrophying 
influence upon the mental activity and initiative of rnillions of workers 
in shops, stores and ofTiccs. Certain psychologists have claimed that 
no sucli atrophying effect results from the monotony of work. It is 
true that even the veteran tender of the automatic niaoliinc makes a 
siipcrhcial showing of intellectual ability and sprightliness unless lie 
be naturally dull and stupid, But If ihcsc psychologists had observed 
that indivkhial in his daily routine of life and work year after year, 
they would have noticed that he lacks initiative and is helpless 
when obliged to change his accustomed routine, and they would 
have observed that lie i.s deficient In reasoning power and judgment 
when dealing with questions of public interest or questions which 
toncern the relation of his work and his cmployer’-s business to 
his own job and the security of earning his bread and Imiter. 
They would have noticed his growing inability to grasp the import 
of imuiicipali state and national qwestions. V/hy do our educational 
and other public institutions produce such meagre results in the man¬ 
agement of political aud social affairs? Why does the demagogue still 
nourish? Why do we still have the ‘ pork barrel’ with us? Aud why 
tlo the ‘ somcihing-for-nQiluug' schemers still succeed in drawing 
liig crowds? Let us see. The writer had a friend, a very inteUigeut 
uiecliaiiic, who failed in husiuess and in a fit of discQuraKCmcivt eu- 
lisicd in the army. He has told me of the expedients to wliich the 
snldiers in llie Western forts re.sort in order to counteract the monotony 
of army life. They go out on the prairie, become intoxicated, fall asleep 
in the sage-brush and run the risk of being charged with cle.sertioii,— 
not for the sake of drinking but for the purpose of reviving tlicir 
drooping, stagnant minds for a few hours. A superintendent of 
scliqols once asked the writer for a frank opinion concerning the 
cITicieiicy of his scliools; and the writer as frankly replied that although 
Ins schools were as good as others, yet in them as in others the chil¬ 
dren in the intermediate grades were becoming duller instead of 
brighter, That Is, there were mental forces at work in these schools 
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which leaded toward arrested mental development or atrophy of mind, 
Aiul the superintendent admitted having noticed the same state of 
allairs, If this happens in the ca.se of young and active luiitds,—and 
no one can deny that it does happen all over the country,—why sliould 
not the same atrophying forces exert an even stronger influence under 
ihe more disadvantageous conditions of 'set' and indilTereiu minds in 
shops, stores and offices? . 

When the writer was connected with the physical testing laboratory 
of the Pennsylvania Railroad, much of the preparing of the test pieces 
had to be done in the shops, soincliincs as many as eight men being 
engaged in that work. Because of the nature of the work, good me¬ 
chanics were assigned to it. Yet constant care was always necessary 
in order to insure the work being done properly, not because the men 
were not intelligent enough or skilled enough, but because it was diffi¬ 
cult to get their iniiuls out of the mental groove which had been cut 
by their unvarying daily routine. And it was difficult for them to 
obtain a mental picture of anything which lay outside of that routine. 
The writer has frequently had occasion to observe this groove-like 
working of the mind, even in men of literary and especially of purely 
icciinical education who are in consequence unable to grasp the larger, 
broader functions and relations o! their occupations or of social life. 
Is there not a close relation between this desire and necessity to obtain 
a broader mental view, and the popularity of moving pictures which 
visualize life but require no mental effort on the part of the audience? 

The third phase of the problem wliich must be solved by the assist¬ 
ance of applied psychology if it is to be solved at all, pertains to the 
struggle for supremacy between industrial autocracy and social democ¬ 
racy. The control of nature’s laws by applied science and technique 
lias created Industrialism with Its unavoidable concentration ol corpo¬ 
rate mauagcmciit and its unavoidable autocratic regime. The neces¬ 
sity of concentrating the management of the huge modern industrial 
and commercial organizations into the hands of a few, and of demand¬ 
ing of all vVithin the organization that they shall submit to an almost 
military discipline would be the same under any form of political 
government, whether autocratic, aristocratic, oligarchic, clctnocratic or 
socialistic. But the more the existing form of political government 
resembles the autocratic regime of industrial organization, the less 
likely is a conflict between the social forces and the industrial regime. 

The autocratic political government and the autocratic industrial 
organization are alike in that they both exhibit feudalistic tendencies; 
and hence in an autocracy the mas.ses of industrial workers arc not 
alTccted by any essential differences between their .social life and their 
political life. But in a democracy such as ours, there is constant lia¬ 
bility of friction between the industrial organization and the social 
organization. The industrial organization rests upon a scicntific basis, 
with experts as advisers and manager.s; democracy rejects expect 
knowledge and advice, claimiiig that popular intelligence is adequate 
lor the management of the affairs of the commonwealth. But since 
corporate interests and public interests arc co-existent and co-ordinate, 
they must have constant dealings with each other, Hence it frequently 
happens that corporate expert knowledge and popular_ government 
knowledge come into conflict; and the consequent reaction upon the 
public imnd is unfavorable because the public has no faith in expert 
knowledge. 

A more serious dilference of opinion arises from the fact that the 
indii-slrial organizations clamor for a more efficient education of the 
people, and from the fact that the inefficient democracy is reluctant 
to grant this demand, alleging that such an education is unnecessary 



184 


KREUZPOINTNER 


aiKl is beneficial only lo the financial mterests of the industrial orean- 
izatloh. Then, too, the spirit of mdlvidualism and independence which 
is fostered and promoted by democracy is at variance with the auto> 
ctatic regime and the military discipline of die industrial organization', 
this conflict produces a condition of life boti\ inside and outside the 
works which is not contemplated with favor by the employees, how¬ 
ever willing they may be to submit in order to earn a livelihood, 

But worst oi all, and productive of most Ul-will and misunderstand¬ 
ing between corporate industry and the populace, is the frequent dis¬ 
play of leudalistic tendencies on the part of the corporations,—in 
their endeavor to guide the social, the spiritual, the ethical and the 
educational life of the people of the community. The object of this 
endeavor is always philanthropic and praiseworthy in so far as It 
aims cither to give to the employees and their dependents the benefits 
of organized guidance by experts, or to cultivate a sense of corporate 
loyalty by dispensing feudaUstic benevolence. But in modern times, 
wnen contract is the only relation which is recognized between em¬ 
ployer and employee, contract relation and feudal relation can not 
co-exist without generating friction and misunderstanding. Feudal¬ 
ism received its sanction and atrengtii from the personal relation and 
the imitual responsibility between feudal lord and retainer,—the feudal 
lord furnishing protection and security of status, while the retainer 
gave service in return, these mutual ties of protection, benevolence 
and service existing for life and extending over the community as 
0 proprietary right and duty. This, however, does not mean that cor¬ 
porate industrial organizations should not concern themselves with 
public welfare in their own interest and in the interest of their em¬ 
ployees, nor that they should not lend their expert knowledge for that 
purpose. All the ethical, political, social, educational and economic 
group-interests in a community are so intimately interwoven that they 
can not be separated without injury to some or all of the groups. Hence 
all social forces in a community should co-operate to the extent of 
their ability for the purpose of fostering their mutual Interests, But 
if any one group or interest should step out of that co-operative 
circle,_ and if it sliould, direclty or indirectly, assume the control or 
direction of (hose educational, ethical or social forces which in a 
democracy are matters of public concern, such an action vi’ill inevitably 
create a leeling of resentment, and a conviction tliat however well- 
meant Ihe endeavor, it constitutes an encroachment upon democratic 
freedom and personal liberty. 

If an interest which thus acts in a spirit of benevolence possesses the 
power of employment, and if from' an entirely benevolent motive it 
claims the right of thus guiding and guarding not only the industrial 
but also the social and ethicar mterests of the employees, then the 
action becomes feudalistlc. It clashes with the established democratic 
institution, producing fear and mental and civic inactivity on the one 
hand, and on the other hand, creating an under-current of antagonism 
against such measures as ore just, timely and really helpful, The 
Situation is analogous to one where in fightipg a forest fire one group 
of fire-figlUcrs pushes the others back, being convinced that mentally 
the latter are not so well-eguipped although physically quite as strong. 
Under such circumslatices the rejected group would stand back sullenly 
and give only half-hearted or no assistance. But if the superior 
group were helping to educate the inferior group in the art of fire¬ 
fighting, and should do so in a spirit of co-operation, team-work and 
good-will would result instead of resentment. 

Summing up the influences of the modern industrial organization 
upon the equally modern democratic social organization, we find that 
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the former reacts unfavorably upon the latter in certain ways: The 
expert economic management is distasteful to iiicllicieitt democratic 
management; the unavoidable military factory regime and discipline 
exaggerates democratic freedom; the demand tor cver-incrcasing 
efficiency makes undue demands upon our undeveloped and neglected 
mental resources; and the feudalistic tendencies which attempt to 
hitch democracy to the personal service of industrial autocracy arc 
all at variance with our inherited spirit of excessive individualism 
and with the spirit of our political institutions. The result is mis¬ 
understanding, distrust, lack of harmony, hindrance to progress, abuse 
of talent, and waste of mental and material resources. The more 
exacting^ the restraint which is necessary within the shop gate, the 
greater is the desire to revel In democratic freedom outside the shop 
gate. The restraining rules within the shop gate can not be broken 
without risk of loss of bread and butter; the civic restraint outside 
the shop gate is largely of the employee’s own making, And It i« 
small wonder if these civic restraints are often treated with indirEer- 
cnce and are even brushed aside in consequence of the mental reac¬ 
tion from the cITects of the industrial restraint. May not the growing 
mob-spirit be a manifestation of that mental reaction? In monarch¬ 
ical countries this phenomenon is better understood, and provision is 
made for public amusements and entertainments of various sorts in 
order to drvert this reaction into safe channels. But democracy does 
not yet seem to have learned how to attack this psychological problem. 

It is obvious that legislative enactments arc insufricicnt educational 
agencies to cope with this serious problem. What we need is a change 
ih our national habits and customs, in our mental and moral, char¬ 
acteristics. And here is the opportunity for applied psychology to 
step into the breach in order to harmonize the contrast and antagonism 
between the industrial regime and the democratic regime. 

The National Association of Corporation Schools is doing pioneer 
work in furthering thls object. The apnrcnlice schools and the various 
special schools maintained by the members of that Association within 
their establishments at their own expense, are conducted not only for 
the ptirpose of satisfying the Vocational needs of the concern but also 
for the purpose of endeavoring to correlate and co-ordinate the voca¬ 
tional subject with the cultural and social economic life of the students 
of the outside world. In other words, they are endeavoring to socialize 
the schools in a way which is useful in that it prepares the student for 
the civic duties of his democratic environment without being feudal 
and benevolent. Upon this broader social'ccoiiomic basis tliey can 
co-operate with the public school system for mutual benefit, the shop 
and commercial schools reacting encouragingly upon the public schools, 
while the latter furnish better preparation in return. And with the intro¬ 
duction of corporation or employers’ continuation schools, tliis sphere 
of educational and social usefulness of corporation schools will be 
widened because not only do continuation schools reach larger numbers 
than the purely special schools, but since the training in the continua¬ 
tion schools is not specific but tends rather to develop general intelli¬ 
gence, these schools serve, at least In part, to bridge the gulf between 
the exacting demands of industrialism and the public demands of 
democracy. 



HUGO MUNSTERBERG; IN MEMORIAM 


By WiLuA-M StEnn 


{TrBiislation from tlie Isilschrifl jur Pddo^ofjijc/ic Fjyc/ioloi^ic wtd 
Bxpermcntclle P'ddaifoglk, Jan,, Feb,, 1917) 

The science of psychology I’as again suffered a grievous loss. On 
Dccv 17, 1916, in liis fifty-lhird year, Hugo Ministerberg was oycr- 
lajcen by death while lecturing. Thus even to his last breath he was 
uneeasiiigly active, as unceasing work was a donifnant quality of his 
character, Not Ihe quiet work of the scientist's cell, but a far reach¬ 
ing public activity, the organization of the realms of politics and 
Kulluf, the transference of scientific knowledge and methods to the 
demands of practical life—these, especially in recent years, had 
become the chief occupation of his life. But at the same time he was 
an investigator oi pciietraling sharpness, with a power of presentation 
marked by genius, and he was also a philosopher who had struggled 
most earnestly with the great problem of the theory o£ the universe 
(IFcIloiisHioiiiiHp). That he did not neverlhelesa always reach a full 
unification ami harmony of its manifold features, that often enough 
indeed tNVO souls fought within him, forms the tragedy of this per- 
Bonalily, 

This appears even in the fact that he was a maa with two Father- 
lands. He lived in Germany, where he was born In Danzig on June 
j, through hjs apprenticeship years and also began there his 
mastership years. He studied in Lcipsie, chiefly with Wundt, and in 
Heidelberg with Wiiidelband; he obtained the doctorate in pliilos^hjy 
and in medicitic: he was docent and professor extraordinary at Frei¬ 
burg. In 1692 lie took (he authorized leave of absence for a few 
years In order to establish a psy^chological laboratory at Harvard 
University (Boston), the chief institution' of higher learning in 
America, and there he rcmatticd till the cud of his life, almost a 
quarter of a century. He was often in Germany, but always as a 
vacation traveler, or as in 1910-1911, as exchange professor at the 
UniversiLy of Berlin. A permanent opening for work in the Father¬ 
land, such as he himself silently longed for, did not come. 

For many years Miiusterbcrg cousidcTccl it his special problem to 
strengthen the relations between his first.and his second homelands, 
Hi.s books on America and the Anioricaiis, the foutifliug of the Amer¬ 
ican Institute ill Berlin, his proposal to shape the Hamburg institution 
of higher learning as an cinhoclimcnt of American University ideals, 
his share in the psychical organizing of Gcnuan-Americans, as well as 
many other things, testify to this, He did not always fTiuI sympathy 
in these attempts either here or there. But at the beginning of the 
world war, his altitude became completely unambiguous and inicoii- 
ditional. He realized that he was a German, and regardless of con- 
^qucnccs he began at once a spiritual war against the traditional 
English sentiment at Harvard. Wliat tliis meant to him Is shown 
in the following portion of a letter ,?ent to me in February, ipi6: " Day 
and night I work both before and behind the scenes, almost entirely 
m (lie Intccesls of the political struggle, and fortunately thus I can 
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accomplish inucli, Of course almost all of my old relations ore 
severed,' especially here in Boston, Most of my friends here no 
longer recognize inej I have been thrown out of clubs and put out of 
academies, All their rage has concentrated upon me. But we hold 
out," The hope which he expressed in the same letter, “ I liope I can 
soon see your institute, for it is our plan to take the first'Hamburg 
steamer that crosses,” will now never be fnlfilled. 

Scientifically also there were two souls in Munsterberg, which never 
were completely harmonized. As a psychologist, e.specially in the first 
period of his investigating, he was most sharply oriented for natural 
science. Psychology has to do with the contents of consciousness as 
objects of factual consideration, with their analysis into simple ele¬ 
ments bound together by causa! laws, and with their resolution into 
the accompanyiiig physiological phenomena. When man is "psycho¬ 
logically" explained he ceases to be a personality. There arc then 
no inner purposes and attitudes, no-significant totality or vital value, 
but only psychical elements, which are related to one another and 
to the physical according to regular laws. But on the other hand, 
Miiiistcrberg is very far from denying the correctness of that other 
point of view; he even thinks it the truer and higher, only lying 
outside of all psychology. Philosophically he professed himself an 
idealist, in which his inner relation to the Baden group. Wiiidclbaiul, 
Ricker, J, Cohn, appears, but with an csirecinl inclination to Fichte, 
His Welfanselianuiig was constructed upon a theory of value whicli 
is completely indepenclent of the causal considerations of natural 
science. In it there is no longer question of cause and elTcct but 
only of end and norm, Here man is not the object of analytical 
knowledge but the subject of a unified attitude. Here life Is not a 
mechanical natural process but a significant relating of purposes, 

Tims the outcome is a two-world theory which leaves uiisatisfied the 
yearning of man for a final unity, and yet only where unity is, is 
there a true Pi^eltaiischouuup. To me MLinsterberg seems here to be 
the typical representative of a period of transition. The Insight had 
awakened that a psychology which is only an analysis of conscious¬ 
ness does not do justice to the value of personality, but the determina¬ 
tion was still lacking to reform,psychology from the ground up so 
that it could also do justice to the theory of personality. What must 
come is a personalistic psychology,^' 

The sharp separation of the psychological investigation of facts and 
the ethical theory of ends also found in Munsterberg a formulation 
important pedagogically, which one must agree with in its fundamental 
ideas in spite of other differences of opinion. Munsterberg fought 
with zeal a false "psychologism" in the teacher, Wherever a man 
has actual dealings with other men, and so especially in teaching, he 
must evaluate unitary subjects, he must strengthen personalities in 
process of development, but not explain the contents of their con¬ 
sciousness. He who forgets this runs the danger of iicglcctinR the 
ctltical problem. The teacher who ha.s to do only with psychology in 
all his educating, easily considers his pupils as mere samples of inter¬ 
esting psychical phenomena; he also feels himself easily lured off 
to deducing the purpose of education from the psychological con¬ 
ditions, while these furnish only the means by which ends sanctioned 
on far other grounds can be attained. This warning of Miinsterberg 
against overmuch preoccupation with psychology aroused in its time 
much surprise and contradiction among teachers, One can only 

'Perhaps I may mention here that just this sharp fonmilation of 
the split in Miinsterberg was the determining factor for me to transfer 
the views of personalism to psychology also. 
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compleiely evaluate it from tlie background of the American situation, 
In fact, there seems to have been for some time a very one sided 
cult witfi psychological experiments as the chief object of the teacher’s 
training: perhaps a protest against it was not entirely unjustified. 

But naturally Miinsterberg's positive work in the field of psychology 
is far more important. In the first period of his theoretical investigi- 
tioii we must mention especially the theory of the ■will (in which he 
reduces the will to an aggregate of sensations and muscular tensions) 
as well as the Akiionsiheorte connected with it, which also ramifies 
into the realm of pedagogical-psychological interests. According to 
this the eleswentary, prhuiuve forcti of the psychical life is not the 
sensalion or idea, that is, a passive given, but the immediate unity of 
impression and expression, of sensation and muscular movement. The 
entire modern basal principle of self activity, the work principle, etc,, 
is related to this idea expressed by Miinsterberg more than two 
decades ago, That originally he tended to overvalue the purely mu8« 
cular factor we must refer to the newness of the thought, 
liwt more and more hla interest in psychological theory was replaced 
by one in applied psychology, and here his universalistic spirit, partici¬ 
pating in the matnfold ran^ifications of fCitHur, stands revealed, Dur¬ 
ing the years when we in Germany had only cantiousiy and tentatively 
begun lo shape methods for the new problems of application, Munster* 
berg h&d penetrated into the fullness of human life, had laid down 
a general program, and in four books” of his o'wn had given a wide 
outlook into the possibility of making psychology effective in the 
ndministration of jtisticc, the healing of the sick, education and Indus¬ 
trial life, It is true timt often he showed more boldness and power 
to image future possibilities than he did cautious technical knowledge, 
but much greater tlian tliia Is the service which he did of attractnig 
pnbiicitv (even noii-p.<iychological) to this perfectly new metliod of 
controiiliig /Cffl/ur, and of drawing the great guiding lines for future 
work. Most of all is his work patli-bieaklng on the Psychology of 
industrial Life, In this he describes the American Taylor system 
of scientific management, on its psychological side, and presents Ills 
now notable experiiuents on the vocational selection of street-car con¬ 
ductors and telcplione operators. Here he gave the impetus to the 
attempts which arc now also introduced into Germany, to make voca¬ 
tional choices from a psychological point of view, 

In his last great work, Psychotechnik, Miinsterberg gives a unified 
presentation of the various possibilities of applied psycliology. Perhaps 
the educator will not find overmuch that is new in the section on 
education, for the study of children was somewhat aside from Miin- 
sterberj^s interests. Of far more service will be the section on indus¬ 
trial life, especially the general part, which gives an attractive presen- 
talion of the significance of psychofcchiiics in general and of its two 
chief eiids, psychological prediction and p-sychological coutroi. 

In Miinsterberg psycliology loses one of its most important leaders 
and most stimuTating thinkers, whose thoughts will {riictify both 
theory and practice long after his preraalure death. 

Munsiorbcrg's chief scientific German works arc the following (all 
published by J. A. Barth, Leipzig); Bcltriige znr Exper. Psychologic, 
1800; Grimdziigc der Psychologic, I, igoQ; Philosophic cler Werte, 
igOo; Psychologic und Wirlschaftsleben, igiz; Grundzilge der Psycho- 
tecluiik, 1914. In addition he published u number of works in Eng¬ 
lish, The works from his laboratory appear m the tlarvard Psycho¬ 
logical Studies. 
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Robert M, Yebkes, James W. Bridges and Rose S. IIaupwick. A 
point Scale for Mea-turiitg Mental Abilil^\ Baltimore; Warwick 
and York, Inc,, 1915. Pp. viii+168. 

In the fall of 1913, Yerkes proposed to Bridges that they should co¬ 
operate in an attempt to construct a measuring scale for intellectual 
ability which should consist of single series of tests, in connec- 
ibon with which credit should be given according to a graduated scale 
of one hundred subdivisions. The present volume offers the results 
of this endeavor. 

In Part I Hardwick gives a general description and the relations 
of the Point Scale. The twenty tests, arranged for the sake of con¬ 
venience approximately in the order of their dilTiculty, arc designed 
to cover various forms of the principal mental functions, such as per¬ 
ception, discrimiiialion, motor coordiiiation, association, memory, 
imaBination, etc, The point method of scoring according to the merit 
of the subject's response has many advantages over the 'all-or-nonc' 
principle, It bryigs out the full value of the testing material, and 
thus gives a far more complete and detailed account oi the individual 
from the psychological point of view witliout increasing the expendi¬ 
ture of time and energy. One hundred is the maximum score. Hence 
if an individual obtains a total of 70 points, and the norm for a 
group of his osyn age, sex, race and social condition is^ 80, the degree 
of his retardation is expressed in graduated terms. Tcllowing n de¬ 
tailed description of the method of using the scale, Hardwick dis¬ 
cusses the relation of the Point Scale to (he Binct Simon Scale. 
There arc two chief points of departure between the two scales; 
Firstly, the age arrangement of the RInet Scale assnnie.s that the 
mental development of all normal individuals proceeds by similar 
stages, that the correlation between different functions is the same 
for all individuals at a given stage, and that each stage of mental 
development corresponds, in turn, to a certain physical age, The 
originators of the Point Scale question the validity of this assump¬ 
tion. Secondly, by the Binct method of scoring, the subject cither fails 
or succeeds. Dcgrec-s of failure or success arc not taken into con¬ 
sideration, This is cmiiicntlv unfair to the examinee. 

In Part II Yerkes and Bridges present the results of the application 
of the Point Scale to individuals: 675 pupils of a city grammar 
school located in a medium to poor region and including grades from 
the kindergarten to the eighth, inclusive: *;4 kiiulcrgartcn and Rrst 
grade pupils of a grammar school located, in a good neighborhood; 
and 76 adult-s ranging in age from seventeen to forty-thrcG years. 
In analyzing the results of the.sc examinations, many factors which 
have a bearing on the individiMl's score become apparent. Norms 
far age, sex, linguistic and social status ace calculated cm the basis 
of the .statistics at hand. The tremendous importance of obtaining 
as much iiiformalioii as po.ssibic concerning (lie life history of the 
individual to be tested is repeatedly cmpliasizcd by the authors. By 
taking (17.^ of the pupils and the 76 adults, irrespective of language 
or sex differences, the age norms of the following table are obtained: 

Age . 4 5 6 7 8 9 TO II 12 13 14 15 Adult 

Number Tested, s 39 71 73 61 74 76 79 Go Go 52 25 76 

Score ..14 22 29 34 39 52 59 G4 74 74 78 77 9i 
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It must be botue in mind that tUesc norms, obtained as tltey are irom 
au iiisuflicieut miiiiber of records, can not be accepted as final. For 
tlic present, liowcver, they may be considered as fairly representative 
and are at least highly suggestive. 

In Part 111 Hardwick gives a brief report on 155 hospital cases 
examined by the Point Scale, In Part IV Yerkes describes the Point 
Scale revised on the basis of the results already obtained with, the 
original scale. 

Maximum 

Descriptive Title of Test credit 


Aesthetic comparison and judgment.... 

Perception and comparison of pictures (missing parts) 

Comparison of lines and weights... 

Memory span for digits.... 

Counting backward ... 

Repetition of sentences ..... 

Description of three Dinet pictures.,.. 

Arranging cubes according to their weight... 

Comparison of the three pairs of objects. 

Defuiitious of concrete terms. 

Resistance of visual suggestion. 

Copying of simple geometrical figures. 

Tree associatioit . 

The use of three given words in one sentence. 

'Comprehension of questions.... 

Drawing designs from memory. 

Criticisms of absurd statements. 

Coustriiction of scntchcea. 

Defutitions of abstract terms... 

Anafogics. , . ...... 


3 

4 
3 

5 

t 

9 

2 
d 
8 

3 

4 
4 

4 

5 

6 
6 
6 


Total 


100 


Having obtained the Point Scale score for a given individual, there 
are various ways of expressing the relation of the score actually 
achieved to the expected score or norm, There are four expressions 
which Yerkes considers useful In reporting the result of an examina* 
tioii. These are: (i) The Point Scale score; (2) the mental age; 
< 3 ) the mental status', and (4) the coefficient of intellectual ability 
(Point .Scale score divided by norm). For example, if a six-ycar-old 
English-speaking boy obtains a score of 25, his coefficient of intel¬ 
lectual ability is 25 divided by 29 (norm of the English-speaking 
wroup of iTialcs six years old) or .86, Twenty-five points is tlie average 
lor a boy 5,5 years of age. Hence this individual is ,5 year below 
age. His values, then, ace: Score, 25 points; mental age, 5.5 years; 
mental status, —.s years; coefficient of intellectual ability, .86. 

Yerkes is convinced that the Point Scale, in spite of a mimber of 
serious defects, is much superior to the Binct-Sunon Scale. Yerkes 
proposes to develop what may be called a Universal Point Scale, in 
wliich the principles of a single series of measurements, graded with 
respect to difficulty, and of credit according to merit, shall be so used 
that individuals ranging in age from three years through maturity 
may be measured with equal satisfaction, and their mental status 
expressed not partially as, for example, in terms of intellectual ability, 
"but, more completely, by ctieatis of an equation which shall include 
alTectivity as well as the other principal mental functions. 

Clark University, Carroll C. Pratt. 
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Lewis M. Terman, The Measttrcment of iiilcUirfeoce. Boston: Hougli- 
toii Mifflin Co., 1916. Pi>. viii+302. 

Before any satisfactory reform of the many evils prevalent in our 
educational .system can be expected, the existence and sigitificancc of 
the many differences in mental endowment of school children must 
be taken into account. The school must adapt itself to the require¬ 
ments demanded by the many grades of intelligence, ranging from 
idiocy on the one hand to genius on the other, which arc brought 
to light by scientific diagnosis and classification. In the fiiLure, in¬ 
telligence tests are certain to play an cvcr-incrensing role a.s a basis 
for grading, for vocational guidance, and for diagnosing feeble-minded, 
delinquent and superior children. Many fallacies ciii rcnt among teach¬ 
ers, such as the over-estimating and the under-estimating of the in- 
tclligeiics of retarded and superior cliildrcii, have been pointed out 
by Binct, who keenly felt the crying need of standardization, The 
particular merit.s of the Biiici-Simon method of testing intelligence 
arc: (i) The use of age standards; (2) the setting of problems 
which demand reason, iugcimily, judgments about abstract matters, 
etc., instead of attempting to measure sensory discrimination, mere 
retentiveness, rafiiditv of reaction and the like; and (3) the attempt 
to test 'general intelligence’ rather than memory, attention, imagina¬ 
tion, etc,, which belong to ‘structural' and not to dynamic p.sychoTogy. 
Binct'.s conception of intelligence emphasizes three characteristics of 
the thought process; (i) Thinking tends to take and maintain a cicruutc 
direction j (2) it is capable of making adaptations for the purpose 
of attaining a desired end; and (3) it possesses the power of anto- 
criticisii), Tlic guiding principle with Dlnct was to find an arrangement 
of tests wliicli would cause an average child of any given age to test 
'at age,'—that is, the average fivc-ycar-old must show a mental age 
of five years. 

It has been found that in many cases the average child does not 
test 'at age' on tlic Binet-Simon scale; and It was to remedy this 
defect and to create greater uniformity that Terman's Stanford re¬ 
vision and extension of the scale was made. The revision involved 
the examination of approximately 2,300 subjects. Including 1,700 normal 
children, 200 defective and superior children, and more than <too 
adults; it also involved the adopting of a method of scoring which 
would cause the normal mental age to coincide with the clironological 
age. That is, the scale should give an mlclligcncc quotient (I Q) 
of unity, or one handred per cent for iinsclcctcd children of each 
-age, Ninety tests were chosen for the final revision, or 36 more than 
the number included in the Binct igii scale. There arc 6 tests at 
each age level from 3 to 10, 8 at 12, 6 at i<|, 6 at ' average adult,* 6 at 
'superior adult/ and 16 alternative tests. Terinan offers the fol¬ 
lowing suggeslion.s for the classification of intelligence quotients: 

I Q Classification 

Above 1,^0—'Near' genhts or genius 
120-140—Very superior intelligence 
110-120—Superior intelligence 
po-no—Normal or average intelligence 
80-90—Dnlliie.sS| rarely classifiable as fccble-miiidedncss 
70-80—Border-line deficiency, sometimes classifiable as dullness, 
often as fccble-mindcdness 

Below 70—Definite fecbie-iniiidedness, morons (high, middle and low) 
and imbeciles 
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In discussing the cases analyzed, the author gives many facts o( 
searching sociological and pedagogical import. 

In Part II, Chapters VIII to XX, Terman gives a guide for the 
use of the Stanford revision and extension; formulates instructions 
for procedure in administering and scoring the tests at each age level; 
and suggests valuable hints for putting the youthful examinee at 
ease and arousing the desired interest in the task. 

The author is of the opinion that conscientious practice will enable 
any intelligent and tactful person without psychological training to use 
die scale successfully. The clear and untechiiical manner in which the 
book is written will make it of practical service not only to psycholo¬ 
gists, but to teachers, physicians and social workers. 

Clark University. Carroll C. Pratt, 

Samuel E. SpARLtitG, liUroduclidn to Business OrgaMsation, New 

York, The Macmillan Co., 1916, Pp. xvi, 374, 

The scope of this volume docs not include business management, 
but attempts to bring together for the first time the various facts anu 
principles upon which business is organized, "The first division is 
introductory, and is devoted to the classification of business activities, 
and especially to tbe legal aspects of busijiess organization. The 
second division is devoted to a aisoussion of the nrinciples of organiza¬ 
tion, the simplest forms of which are illustrated by a chapter on farm¬ 
ing. lollowcd by three chapters on the organization of manufacturing, 
ajid by several chapters on the organization of distribution. Among 
the subjects treated here are exclianccs, direct selling, wholesaling 
and retailing, traveling salesmanship, tne mail-order business, credits, 
collections, and advertising. . . . The purely social and economic 
phases have been passed over, except in so far as they threw light 
upon tlic problems of organization." The psychological aspects of the 
subject have received only a very modest general recognition in so 
far as they arc barely hinted at in calling attention to tne difficulties 
of selecting the administrative and labor forces and to the problems 
of appeal through improved advertising. But even here the author 
says that " while a great deal has been done to systematize the data 
and facts in regard to advertising, it cannot, however, be termed a 
science. All that can be said is that it is better understood to-day 
than it was a few years ago." The book contains no references to 
the literature, is written in a simple style, and seems to be well suited 
for younc men entering upon a business .career or upon a study of 
its underlying principles. 

Educational measurements. By Daniel Starch. New York, Mac¬ 
millan Co., 1916. 202 p. 

After (liscussinE marks as a measure of school work, and giving a 
sample survey of the marking system of a high school, tbe author 
gives a chapter each upon measuring ability in reading, writing, spell- 
mg, grammar, nrithmclic, composition, drawing, Latin, Germafi, French, 
physics, with a final chapter on the use of standard tests in school 
experiments, and a bibliography at the end. This is the best, as the 
latest ought to be, of its kiacl. 

The following hooks and pamphlets have been received:^ 

William A, White. Mechanisms of cUaracler formation. An iiilro- 
dnclioJ^ to Psychoanalysis. The Macmillan Co., New York, 1916. 

^Mention here does not preclude further comment. 
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Harsy D, Kitson. How to use your J. B. Lippincott, Phila¬ 
delphia, 1916. 

NbHDERT J. Melville. mlhod of testing juvenile mentality. 

With an introduction by William Healy, J. B. Lippincott Co., 
Philadelphia, 1917. 

William Henry Pyle. A manual for the mental and fliviical exam- 
motion of school children. University of Missouri Bulletin, 70I. 
17, No. 24, Extension series 21. Columbia, Mo. September 1916. 

Frederick S. Breed and F, W. Frostic. A jra/i? for MiffljHn'119 the 
general merit of English composition in the sixth grade. Reprinted 
from The Elementary School Journal, vol. 17, No. 5, January 1917. 

.—‘ —. Note on the relation of legibility and form in /ifliidu/nffH?. 
Reprinted from School and Society, vol. 4, No. lor, Dec. 2, 1916, 

Walter B, Swift. The developmental psychology of stuttering. Re¬ 
printed from The Jounicil of Abnormal Psychology, Oct.-Nov., 
1916, 

National Society for tub Promotion of Industrial Education, Bull, 
25, What u the Smith-TJughes bill providiiip federal gmU to 
voeational educolionF and W/iai must a Stale tfo lo lake advanlage 
of the federal voeolional edneatm lawf Issued March 1917. 140 
West 42d street, New York City. 

-. Bull. 19. T/10 jrc/«?c/ioH ond training of teachers for State- 

aided industrial schools. (Revised edition.) Issued Feb. 1917. 

Aimn Adler. Study of organ inferiority and its tisychicol compensa¬ 
tion. Authorized translation by Smith Ely Jelliftc. Nervous and 
Mental Disease Monograph Series No, 24, New York, 1917. 

Menial Hygiene, Vol. r, No, i, January 1917, Publ. quarterly by 
The National Committee for Mental Hygiene, Inc,, Concord, N. H. 

Journal of Delinquency, Vol. II, No, —, March 1917. Published bi¬ 
monthly by Whittier State School, Department of Research, Whit¬ 
tier, Calif. 

Kentucky High School Quarterly. April 1917, 

Applied Psychology at the Carnegie Institute of Technology. 
Abstract from the Second Annual Report of the Division of 
AfMtcd Psychology, including the Department far the Traiimg 
M Teachers oiid the Bureau of Mental Tests. Reprinted from the 
Fourteenth Annual Report of the Director of the Carnegie Institute 
of Technology for the year ending Mardi 31, 1917. 
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Lohle Ida Stkcheb. The effecl of hmidily on neyvoMsness aurf on 

yeneral cfficmcy. Afch. of Psych., No. 38, Dec. 191G. 

This luonograpU Is a pan of an extensive study of the influence of 
air conilitions on luimau beings conducted by Che New York Stale 
Commission on Ventilation and reviewed by its in the previous issue 
of this Joiirnfil, pp. g4f. The present author, in chapter I, begins with 
a "History oi Investigations of llie Effect of Indoor and Outdoor 
Atmospheric Conditions," revieivs briefly the tlirec main classes of 
theories held during the nineteenth cenhiry, viz., the oxygen and tlie 
carbon dioxide theories, the organic poison theory, and the heat and 
humidity theory, she then gives a survey of the ventilation experi- 
ments carried on during the last thirty years in various countries, and 
finally summarises recent empirical studies by Dexter and by Ells¬ 
worth Huntington of the effect of climate on human welfare and 
efficiency, In the second chapter her own methods and experiments 
are described, which were planned and carried on, like those pre¬ 
viously reviewed, under Thorndike's direction. 

The degrees of humidity investigated in the present series were 
50, 45, 37, 33. 32, 22, 21, and 20%, while the temperature remained 
constant at 75*1?. Eight squads of four girls each, 17-iB years of age, 
recently graduated from the commercial dei>artmcnt of a New York 
city higlt-scliool, acted as stibjccls. All conditions were kept as nearly 
constant as possible and various precautions were taken to control 
variable factors; for example, all subjects were paid for their services 
aud received a dietetic midday luncheon of 1,000 calories per nersoii 
per meal- The actual tests used were “(i) The purely ohysiologieal 
observations of pulse, temperature, and eye tremor, (2) The tests 
of efliciency in mental performances, such as addition and mental 
multinllcation, (3) The tests of motor control and co-ordination," 
namely the three-hole aiming test, the hand-steadiness test for one 
minute, tapping for one minute, typewriting for ten minutes, an arm- 
steadiness test for two minutes, a simplified mirror tracing of a ten- 
nointed star, and an industriat fatigue test of five minutes duration, 
ill addition to these tests, each subject had to indicate at the end of 
the threc'-hour morning session her degree of comfort according to 
an arbitrarily determined scale of five points, and her estimate of 
the temperature and of the moisture in the experimental room accord¬ 
ing to Iwo similar scales. 

Tlic results as to the effect of humidity were just as negative as 
those previously reviewed. "The practical situation is that experi- 
inentdl humidity conditions considerably more rigorons than tliosc 
obtaining in any artificially heated apartment show no demonstrable 
effect in behavior, . , .It must be remembered that in isolating 
the factor of humidity, we did not attempt to reproduce tlic condi¬ 
tions that go to make up a crowded, ill-stnclUng and excessively hot 
room. The very fact that the method of ventilating the experimental 
chain^bcr produced a normal amount of air movement tended to alleviate 
the discomfort that would ordiuarlly be felt in a closed room under 
a ZQ% condition. , . , Whether this (general negative effect) 

is due to a real absence of harmful effects, or to the marvelous power 
of the human organism to adapt itself to a changed environment, is 
at present still a matter of speculation.” Tlie author has also coin- 
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puled many correlations among the tests and found surprising differ- 
eiices from the results of previous computers. One chapter gives a 
discussion of the effects of practice and of the variations in cmcicncy 
during the working day which in the main confirm those of previous 
investigators, An appendix contains the complete instructions to the 
subjects and samples of the test-material used. l. n. c. 

Edward Wkdd. Character and inlelli(/c}ice. Bril. Jour, of Psychol., 
Mono. Supplements, Vol, I, 1915, ix+gp. 

The frequency and importance of judging character is tremendous 
in practical life. Nevertheless, cliaracter has been described as “a 
perfect jungle of psychological expressions of unknown (or lilllc 
known) meaning,’' In literature only the man of unusual character 
lias been treated. Most of the individuals in this world, however, are 
more or less ’average’ and 'colorless,' Webb hopes to study those 
phenomena of an average group of individuals by means of statistical 
methods. He defines the terms which he is going to employ in the 
following way. " Intelligence may be taken as including those qualities 
which are specially related to abilities in mental perfonnauces, while 
under cliaracter it Js usual to include the cinotional and volilional— 
the social and moral qualities." "Cliaracter is thus, for our purpose, 
the sum of all personal qualities which arc not distinctly intclUctual." 
(p. a.) 

The subject of personal character has been frcquenlly handled in 
the literature from two widely different points of view. i. Abstract 
propositions have been put forward such as the classification of 
' icmperaments' ; 2. .concrete judgments have been made acted upon 
by practical business men. Both viewpoints arc marked by dogma 
and theory far in excess of the evidence nut forward in their support. 
Although these analyses are not scientihc in their treatment, we do 
lind a few scientiric studies which have preceded tlic nresent experi- 
mciit. For example, Heymans .and Wiersma altcmptca to establish a 
clasairication of types of character by the 'biographic' method,—by 
an analysis of the written lives of tiQ of the leading men in the arts 
and sciences. They also employed the questionnaire method. Pearson 
tried to correlate estimates of general intelligence with estimates of a 
few mental qualities such as temper, popularity, shyness and the like. 
Ach and Barrett have approached a classification of temperaments 
from their experjincutal Jiivestigalions of tlie will process. Stern 
advocates the use of the “psychogram,"—a complete, scientific menial 
analysis of an individual who lias achieved success in one of the 
fields of human endeavor. But the actual resjilts obtained by tlie.se 
investigators have contributed but very little to our undcrstauciiug and 
analysis of this immensely interesting scientific and practical problem. 

The subjects employed in the present invc.sligatioii included two 
groups of male students, 98 and 96 in number rcspccLlvely, in their 
second year of a training college in England; and al.so four groups of 
school-boys (average age of 12 years) in four dirferent schools in 
London, numbering respectively 33, 35, 35 and 37, The jmlgcs who 
were to make c.stimates of these ,subjecl.s, were 10 fellow .students who 
had been elected Prefects for the year. These were chosen because 
they were able to study the siibjcct.s under all conditions,—in the 
class rooms, at social gatherings, at home and on the playing field. 
These judges were told to prepare themselves during the term by 
collecting evidence in order to write a general character sketch of each 
of their group during the Easter holiday. Tliey were Lold to keep the 
strictest secrecy both with regard to tlie subjects and Che other judges. 
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and they were also told to make their observations as wide as possible 
noting oiiy ability, habit or tendency for each subject. Ii\ the case of 
the school-boys, the teachers acted as judges. 

A list of 39 qualities were adopted for investigation. These were 
divided into five general groups, i, Emotions (such as tendency to 
be cheerful, liability to extreme depression, readiness to become angry 
and recover from anger^ etc,). 2. Self Qualities (such as desire to 
excel, eagerness for admiration, superciliousness, belief in own powers, 
etc.), 3. Sociality (such as fondness for lar^c or small social groups, 
impulsive kindness, trustworthiness, interest in religious beliefs, wide¬ 
ness of influence, tact, etc,). 4 ' Activity (such as extent of mental 
work bestowed on studies and pleasures, degree of bodily activity 
during business hours and games, tendency not to abandon tasks in 
the face of obstacles, etc,). S- Intellect (such as profoundness and 
quickness of apprehension, soundness of common sense and originality 
of ideas). A somewhat shortened list was used for the groups of 
school-boys, Also certain tests of intelligence were given,—namely, 
paired words of opposite meaiiitig, and the reconstruction of dis¬ 
arranged seuteuces. For the second group of students other tests o( 
intelligence were added, which included tests of reasoning, comparison, 
problematic situations, definitions and paired opposites. The marking 
of the various qualities Investigated was made luimericaliy by the 
judges by giving grades from +3 to —3, In this scale zero liidicntecl 
the average abiuty, -1-3 a very high degree of the quality, and —3 the 
very lowest degree. 

The results obtained are given very extended treatment largely by 
means of Spearman's corrected formula for the cocIBcient ofearre- 
latlon. The reliability of the estimates and of the results are tested 
throughout, The reader is impressed with the great industry shown 
in the present study, An astoiiiidiiigty great number of correlation 
cocdicients have been calculated at what must have been a very great 
Gxpendilurc of time and energy, 

Following the tcachhigs of Spearman, Webb examines the results 
(or evidence of a general factor of Intell^tive energy. He fluds 
what he believes to be definite and conclusive evidence that such a 
factor exists by correlating the different intellectual tests employed 
cach^ with every other one. He then finds that all of the intelligence 
qualities as estimated by the judges "show good correlation" with 
Inis intellectual factor. This general factor has a low correlation with 
the grou^ of self qualities and sociality; while In the group of 
activities some of the qualities have a low, some a high and some a 
negative correlation. Many such correlations are made which we do 
not have the space here to consider in detail. But another example 
may be of value, The results show that Quick Apprehension is highly 
correlated with i. a marked emotional temperament, 2. strong egoism, 
3. the lighter social qualities, and 4, bodily activity and pursuit of 
pleasure. The estimates under Profound Apprehension are correlated 
with 1. a, calm temperament, 2. much less egoism, 3. the deeper social 
qualities, and 4, mental activity and purposive performance of duty. 

In a subsequent chapter, Webb puts forth the hypothesis that there 
IS a general factor of character which corresponds for its own qualities 
in the same \vay that Spearman's general intellectual factor corresponds 
to the particular intellectual quafities, A statistical treatment of the 
data leads the author to find that there is such a general character 
factor present which shows itself in varying degree.s for tlie different 
particular qualities, As the author puts it (p. 58) *' That a second 
factor, of wide generality, exists; and that this factor is prominent 
on the 'character' side of mental activity (as distinguished frotn the 
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purely inlellectivc side)." The author conceives "persistence of mo¬ 
tives’' "to be this general factor and that the particular moral and 
social virtues are derived from the more generalized quality.” Some 
nine experimental studies from that of Miiller and Pilzccker in 1900 
to the work of Rath in 1914 are examined and analysed in the light of 
this hypothesis, Webb finds that his view is entirely in accord with 
that of Acli and at least not at vari.nice with the other studies 
considered. 

In a later chapter Webb considers the errors which are involved 
in making estimates of character qualities. These arc of several 
sorts, inasmuch as, besides the random errors, there are several kinds 
of systematic errors, These latter may be due to a common bias in 
tlie mind of all observers or to the different observers taking different 
points of view. The author also includes two appendices in the text,— 
tlie first containing a synopsis of the mathematical formulae employed; 
and the second containing a selection of the reports of the judges as 
to what they understood by the terms used and what guided them in 
marking the subjects. A rather complete bibliograpliy is appended, 

From a consideration of tlicsc results Webb draws the following 
conclusions, He finds complete confirmation in his results of the 
hyi^othcsls that there exists a general factor on the side of character 
which completely parallels the general factor of intelligence as ad¬ 
vanced by Spearman and Hart, Estimates of the general factor of 
character are apt to be more pure measures than those of general 
intelligence, This general character factor "markedly dominates all 
tlic correlations yichlcd by the estimates of moral Qualities, tlie deejper 
social virtues, perseverance and persistence; also, in the negative side, 
qualities related to instability of the emotions and the lighter side 
of sociality." The nature of this general factor of character "is best 
conceived—to be in some close relation to 'persistence of motives,' 
1. e, to depend upon the consistency of action resulting from deliberate 
volition, 1. e. from will.” 

These are exceedingly interesting results and conclusions reported 
by Webb. There are several fundamental objccttoii.s, however, which 
would appear to entirely invalidate this investigation. In the first 
place, Thomson^ has shown in a recent paper that Snearman's method 
of calculation of data which led to his conclusion of the existence of 
a general intellective factor,—a 'general ability' as against special 
abilities,—is open to the gravest criticism. Thomson attacks the con¬ 
cept on purely mathematical grounds but his reasoning would appear 
to be unquestionably accurate, If this be the case, Webb’s calculations 
arc open to precisely similar criticisms and Ids conclusions iiiusl full 
with the general concept. 

But even if the concept be true, we do not believe that Webb's 
results justify his conclusions. His correlation coelTicieiits are usually 
much too small to be taken as more than indications of tendencies. 
Certainly one would hesitate to make them the basis of sweeping 
statements such as Webb has made. A single example will .surfice, 
On page 40, the author states that "All the intelligence qualities show 
good correlation" with the general factor. The actual cocITicicnts in 
these cases are : quickness of apprehension 0.53 ; protoiindiicss of appre¬ 
hension 0.56; common-sense 0.29; and originality of ideas 0.47. Hence 
no single coefficient in this group i.s as great as 0.60 and one i.s below 
0.30. The theoretical work with the correlation coefficient has shown 
that no value should be given significance, except as perhaps indication 
of a general tendency, if it falls below 0.75. Indeed the whole concept 

1 Godfrey H. Thomson, A Hierarchy without a General Factor. 
Br\i. Jour, of Psvciinl.. VIIT. 1016. 271-281. 
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of tlie correlation cocfTicieiit has recently fallen into more or less dis¬ 
repute. It has been recognized that there are only a few sorts of data 
wliicli may be properly treated by these means. The use of ilic 
coefficient of regression is to be recommended in its place. 

Finally wc would consider that Webb’s metUod of obtaining his 
original data is open to suspicion if not to question, We think it 
doubtful if a group of young men and boys are capable of giving 
proper estimates of tlieir fellow students with regard to the various 
qualities of intellect and of character such as were required of them, 
Webb speaks entliusiastically of the co-operation of these judges but 
we are not willing to accept Uie ability of such a group to make 
an accurate, unbiased and successful estimate of the various qualities 
wliicli were required under the instructions. 

Clark University. Samuel W. Fernderger. 

J. E. A. WaluK, Director of Psycho-Educational Clinic, St, Louis, 
Aiimial Report, as part of llie Sixty-Second Annual Report of 
Education of the City of St. Louis, Missouri, for the year ending 
June 30, 1916. PP- J 44 - 2 I 1 . 

The first part of this report, pp. i^-i 74 > gives general data on 
census retardates which contain several important items of a wider 
than local significance. Among the ca. <^,000 pupils in the public 
schools there were 1,861 or 2.5% retardations, which is less than in 
other chics of similar sire. As to the prevalence of feeble-minded 
children In the schools. Dr. Wallin agrees with Dr. W. S. Cornell 
of Philadelphia and Dr. D. P. MacMillan of Chicago that their fre¬ 
quence is .s^o. He recommends among others special “ speed) correc¬ 
tive work’’ on a large scale with specially trained teachers to handle 
these cases, special classes for children who, while not blind, have 
seriously impaired vision which cannot be corrected by glasses, and 
similar classes (or defects in hearing; but blind and deaf children 
should not be admitted to such classes. 

The second part of the report is a study of speech defectives, which 
constituted about 2.8% ol the total enrollment. This hgure slightly 
exceeds the range of other large cities in this country, The boys show 
a prevalence of 3.6% against only of the girls, and this difference is 
especially marked in the stutterers. Dr. Wallin says that his "results 
do not justify the widespread fear that training left-handed children 
to write with the right hand will cause the development of speech- 
defects,” He also finds (hat speech-defects "were almost twice as 
prevalent among the colored as among the white cliiidrcn/' but that 
the sex differences among the former are not quite so strong. A 
most significant fact is the high percentage of speech defectives among 
the mentally^ defective children, which was at least ten times as high 
in the special schools for retardates as in the white elementary 
schools. "In general, the lower the grade of intelligence of the group 
Ihc greater the prevalence of speech defects. . . . Indistinct articu- 
laiion is distinctly more prevalent among the mental defectives, while 
stuttering is more prevalent among the normal, retarded, and back¬ 
ward children than among the defectives.” It is also interesting to 
notice that over 80% of the stutterres and 96% of the lispers manifested 
their defects before the age of sbc. There are relatively more stut¬ 
terers among the colored than among the white children in every 
grade except the kindergarten and the fourth high school year.” 
Speech defects have a definite relation to school retardation, since 
children with such troubles often aVe very sensitive and ratlier do not 
answer than expose themselves to ridicule and impatience, Such re- 
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lardatioii is more marked wilU the stutterers than with the lispers and 
with the boys more than with the girls. Dr. Wallin concludes that 
" ihc correction of stuttering, lisping and some of the other remediable 
soecch defects is just as truly a legitimate function of the public 
schools as the correction of faulty posture by means of physical train- 
iiicr the mitigation of mental deficiency by means of individualized and 
differentiated instruction, the combating of phthisis through a special 
rcRiinen in an open air school, or indeed the combating of illiteracy 
bv providing instruction in reading, writing, and ciphering" and it is 
well recognized as such in Europe and in some of the larger cities 
ill the United States, c- 
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By Harold E. Burtt 


1. Introduction 

During the spring of 1916 Professor Miinsterberg gave a 
series of mental tests to the members of his large course in 
elementary psychology. The work was undertaken primarily 
because of interests in vocational psychology and an attempt 
was made to correlate the results not only with collegiate 
standing but with individual estimates of vocational aptitude, 
The same tests were subsequently given, in whole or in part, 
to a small class of Radcli^e students, to 31 members of a 
western military academy, to 40 employees of an Ohio clothing 
house, to 23 executives and salesmen of a large New England 
manufacturing concern and to 72 employees of one of the 
leading Boston department stores. In some cases employers' 
estimates of the vocational ability of the persons tested were 
available. 

At the time of Professor Munsterberg's death the original 
data from the 460 subjects had been corrected and scored and 
certain correlations computed for the Harvard group.^ The 
vocational aspect of the tests and the interpretation of results 
for other groups than the Harvard students was barely begun, 
At the same time more detailed materials for some of the tests 
were being worked out and various forms of new tests were 
being devised with a'view to future standardization. 

The entire data was turned over to the writer by Mrs. 
Miinsterberg with a view to posthumous publication. The 

1 From the Harvard Psychological Laboratory. 

popular article based on this aspect of the testa was written by 
Professor Miinsterberg for the Harvard Ulustraied, i8, 170. 
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■writer was in close touch with Professor Miinsterberg and 
fairly familiar with his methods and purposes and, while it is 
impossible to do the matter justice, an attempt will be made to 
compute and interpret the results as Professor Miinsterberg 
Intended to do.® 

The following account will comprise six parts: (1) a brief 
description of the tests employed; (2) norms for the various 
groups tested; (3) correlations for the group of Harvard stu¬ 
dents of test scores with class standing and the iiitercorrelatioiis 
of some of the tests; (4) the differential vocational sensitivity 
of the tests on the basis of the extremes of pergonal estimates 
as to vocational aptitude in the Harvard group; (5) the voca¬ 
tional aspects of the tests indicated by the results from indus¬ 
trial concerns; (6) suggestions as to other new forms of tests 
and general vocational possibilities. 

11 . Description op the Tests 

The test material was presented to the subjects in groups 
by means of printed blanhs.^ The thirteen tests use,d will be 
designated by letters of the alphabet. 

Test A. Free assoc-iaUon. Stimulus word (e. g. railroad, 
poetry) spoken by the experimenter. Subject writes a train 
of association words for periods of 1, 3 and S minutes in suc¬ 
cessive trials with different stimuli. 

Test 13. Attention {intellectuaiy Three hundred and fifty 
unspaced capital letters arranged m several lines, certain adja¬ 
cent groups of letters forming a word. Subject underlines 
such words. For example in. ■" hotbi'denexerfisaelieyur" are 
the words " hot, den, is, lie,” There are 55 such words in the 
list. Time 3 minutes. 

Test C. Attention (^perceptual). Similar to the above, hav¬ 
ing 350 unspaced digits. Subject underlines adjacent pairs 
whose sum is 9. Thus in 65408618534927 are the pairs 54, 
18, 27 whose sum is 9. Time 3 minutes. 

Test D. Construction by selection. A list of several words 
such that by selecting one letter from each word the name of 
some famous American can be spelled. Thu.s; (1) tail, turn, 
eye, Inrd, knife,—Bryan; (2) bear, road, pme, roje, hole, 
town,—Edison. The italics are not indicated on the test blank. 
Five lists of this sort constitute the test. Time 4 minutes. 

Test E. Coinplelion (intellectual). Two hard examples for 

® The writer is indebted to Professor Munsterberg’s secretary, Miss 
Wilkins, and to Professor Yerkes. 

* Tlie form of all the tests is such that they can be reproduced on 
a typewriter without the use of special drawings or charts. 




PROFESSOR MUNSTERBERG'S VOCATIONAL TESTS 203 


sentence completion, giving the first letter of each omitted 
word and indicating by asterisks the number of letters neces¬ 
sary to complete the word. Seven and nine words omitted 
respectively in the two selections. Time 2 minutes each. 

Test F. Completion {perceptual). A list of words having 
only the first and last letters given; thus: p-1, a-y, w-h. Sub¬ 
ject fills in any number of letters to make the word. In a 
second list the first two letters of the words are given; thus; 
CU-, tu-, ai-, and the words are to be finished. Thirty words 
in each list. Time 2 minutes each. 

Test G. Word building with the letters a, b, e, 1, r. Time 
3 minutes. 

Test H. Decision^ A group of 4 lines of vowels such as 
the following: 

EUUOOUUEAAEUUEAAEUUOOUUE 

AUAOUUUOUAUOOUAUOUUUOAUA 

EOUOUOAUUAUUUUAUUAOUOUOE 

UEEUOAUEEAEUUEAEEUAOUEEU 

In the above group U occurs 42 times and the other vowels 
18 times each. Seven other groups on the blank have the fol¬ 
lowing ratios: 0 42, others 18; 0 30, others 22; E 42, others 
18; U 30, others 22; A 30, others 22; A 42, others 18; E 30, 
others 22. Subject looks at the sheet and judges (without 
counting) in each group as to the predominant letter. Time 
2 minutes. 

Test J. Reasoning {relation). Twenty adjectives such'as 
" busy, clumsy, cruel," printed in a column, Subject writes 
after each its opposite. Time 2 minutes. 

Test K. Reasoning {principle )Three rows of vowels A, 
O and U such as the following; 

A U O A A 
A O U 

AUUAOAAAU 

The O bears a constant relation to the other vowels in each 
line (in this case the middle). Six similar groups embodying 
the following relations: fifth from the right end; before the 
first U (counting from the left); second after the first U; 
second after the second A; first before the third A; as many 
places after the first A as this is after the beginning. Six 
minutes to discover and write down the various relations. 

“Described originally in Miinsterberg, H. Psychology and Industrial 
Efficiency. 1913. p, 86, 

® This test was suggested by tlie Yerkes multiple choice method. 
cf. Yerkes, Robert M, The study of human behavior. S^cietice, jg, 625. 
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Test L. Reconstruction (perceptual). Nouns witli the let¬ 
ters disarranged. Subject discovers the word represented. 
Thus: “ettrul/' "idolcocer" are "turtle” and "crocodile," 
Eight names of animals and eight names of cities in the United 
States. Time 3 minutes each. 

Test M, Reconstruction (intellectual). A sentence with the 
first few words in the correct ordei' but with the remainder 
arranged alphabetically, such as the following: 

" The idea of mental tests is—abilities acquired and and 
compare discover demands inborn is mind of of practical the 
the the the them to to various vocations with,” Two other 
selections of about the same length and difficulty. Total time 
for rearrangement of the three, 9 minutes. 

Test N, Sentence building (used in place of test M with all 
but the Harvard group). Ten nouns and adjectives such as, 
"book, butterfly, green, house, picture, milk, serious, seven, 
smile, woman.” Subject forms «a sentence containing all these 
words. Two groups of this sort. Time 4 minutes each. 

All the data except that for test N was corrected quantita¬ 
tively and the results then transformed according to. an arbi¬ 
trary scale which varied for the different tests so that the final 
scores formed roughly a probability distribution with a mini¬ 
mum of 0 and a maximum of 10 points. For example in test 
B the correct underlining of 1-20 words gave a score of 
0 points, 21-25 words 2 points, 26-30 words 4 points, 31-35' 
words 6 points, 36-39 words 8 points, 40 words or more 10 
points. In this way a single digit from 1 to 10 represented 
the individual's performance in each of the 12 tests. 

The tests occupied approximately two hours and in all cases 
were given in two sets on different days. About five per cent 
of the Harvard group were absent on each day and were given 
a chance to make up the work, None of the blanks were 
allowed outside the room, and as the total average score of 
those taking " make-ups ” differed from the general average 
by less than two per cent, no appreciable error was introduced 
by this procedure. 

In all the groups but two the tests were given by Professor 
Miinstcrberg. For the students in the military academy and 
the employees of the Ohio firm full directions were forwarded 
and a responsible person gave the tests. 

III. General Averages 

The average scores in the separate tests for each group of 
subjects are given in table I. The successive rows indicate the 
13 tests and the columns indicate the groups. At the head of 
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each column is given the number of individuals in the group, 
At the bottom are the sums of the scores for tests B to L 
inclusive. A was scored by a slightly different method in some 
of the groups and the results are not strictly comparable. 

A glance at the bottom row of the table shows that the rank 
of the five groups in the sum of the test scores is what might 
be expected on the basis of the selection of the groups. The 
Radcliffe students in an advanced course in psychology rank 
highest. The Harvard group ranks next as might be expected 
on the basis of selection. Then follow the military students 
in a secondary school who presumably were not as thoroughly 
selected by entrance requirements; the salesmen and executives 
of the wholesale concern, and finally the unselected clerks in a 
department store. 


TABLE r 


Test 

Har¬ 

vard 

( 276 ) 

Rad- 

ciiffe 

(17) 

Mili¬ 

tary 

acad¬ 

emy 

( 31 ) 

Whole¬ 

sale 

em- 

Bos¬ 

ton 

dept. 

store 

( 72 ) 

Ohio 

dept. 

store 

( 40 ) 

A. Association. 

< 1.9 

8.0 1 7.4 

4.3 

5,4 


B. Attention (words). 



5.1 

5.5 ... 

C, Attention (letters). 


7.9 

7.0 

4.8 

4.1 


D. Const, by selection 

4.8 

3.3 


B 

1.7 

B 

E. Sentence compl't'n 

4.4 

mm 


B 

IB 

B 

F, Word completion, 

5.1 

7.4 

5.8 

4.9 

4,9 

3.0 

G. Word building..,, 

3.3 

4.9 

2.9 

2.3 

1,6 

2.1 

H, Decision. 

4.2 

IB 

4.4 

3.9 

3,5 


J, Opposites. 

6.7 

8.8 

3.5 

:I3 

2.5 


K. Principle.... 

4.5 

2.6 

mm 

2.5 

1,6 


L. Rearrange letters. 

3.9 

3.0 

3.0 


1.2 

2.9 

M. Rearrange Words,. 

5.2 


B 

B 



N. Sentence building. 


6.0 

B 

5.0 

3.6 


Sum B-L. 

46.7 

55.8 

39.1 

37,1 

27.6 

... 
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If in tbe tabie we regard the ^larvard group (which is by 
far the largest) as the standard and compare the others with 
it in respect to the -various tests we note that the Radcliffe 
group is considerably superior in test C and consider¬ 

ably inferior (429^) in test K. The military academy group 
also excels the Harvard in C (59%) and falls farthest below 
it in J (48%) and K (45%). The wholesale employees fall 
farthest below the Harvard averages in K (45%) and E 
f44%), and the clerks are most inferior in E (75%) and L 
(69%). The most noticeable differences, then, are in test E, 
sentence completion,—frequently mentioned in the literature 
as a test of intelligence,—and in tests J and K which involve 
reasoning and the ability to perceive relations, 

It is possible to examine the data from another standpoint, 
namely the ranking of the* average scores for the ten tests 
within a given group of subjects. Thus test B yields nearly 
the highest score of the ten m every group. So does C, with 
the exception of the Harvard students. E stands relatively 
high in rank with both college groups, but relatively low with 
the other three groups. H ranks rather low with the college 
groups and relatively high with the others. J ranks the highest 
of the ten for the college groups and fourth or fifth with the 
others, K ranks very* low for all the groups except the Har¬ 
vard, where it ranks fifth. Here again the most striking thing 
is the superiority of the college students in tests E and J, sen¬ 
tence completion and opposites, tests of a distinctly intellectual 
order. 

The ranking of the tests in the various groups do not inter- 
correlate liighly except in a few instances. The ranks of the 
ten tests for the wholesale group and for the department store 
employees correlate to the extent of .70 ±.14 by the foot-rule 
formula. The military group correlates with each of these 
to the extent of .62 and .64±.14. All other correlations are 
less than .30. 


IV. Correlations 

Various correlations were computed for the Harvard group. 
It seemed interesting first of all to compare efficiency in this 
set of tests with class standing. Inasmuch as the group was 
composed of members of the four undergraduate classes the 
marks for the freshman year were taken as a standard, Arbi¬ 
trary values were assigned to the marks of A, B, C, etc,, and 
an average coefficient determined which represented the indi¬ 
vidual's college standing for the year. These coefficients were 
then compared with the sum of the test scores for the different 
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individuals. If the 276 members are distributed in tertile^ of 
rank in both respects the results are as shown in table II. 

TABLE n 


Correlation op Class Standing With Sum of 12 Tests 



l&t tertile | 

2nd tertile 

3rd tertile 


testa 1 

tests 

testa 

1st tertile class. 

43% 1 

35% i 

22% 

2nd tertile class.. 

33% 

28% ! 

39% 

3rd tertile class. 

24% 1 

37% 1 

39% 


There is evidence of some correlation but it is not very 
striking. If the ranks are correlated by the foot-rule method 
the coefficient is .127±.026. If class standing is correlated 
with the sum of the tests E and M (which perhaps lay more 
stress on intellectual processes) the coefficient is somewhat 
higher (.178±.026). This rather low correlation coincides 
with the results of many similar studies. It suggests the fact 
that many students (in freshman year at least) do not work 
at their maximum level of intellectual efficiency. 

Certain of the tests were correlated with one another, with 
class standing and with the sum of the tests by a rough use 
of the foot-rule formula. The only point of interest is that 
the sum of the tests correlated most highly with tests B and 
C,—the two attention tests. This suggests the fact that in 
these two tests the initial adaptation to the conditions of the 
test is slight and they are thus more reliable than other single 
tests in hasty application. 

V. Vocational Implications of the Tests in the Harvard 

Groups 

The Harvard students who took the tests were asked to give 
an estimate of their own ability as executives, salesmen and 
promoters or inventors. Each man was to give himself a total 
of 100% in the three fields. Then groups were formed on the 
basis of extremes of such estimates for a comparative study 
of the vocational sensitivity of the tests. Thus a group was 
formed of approximately 20 students who estimated their 
ability as executives at upwards of 80% and such a group 
contrasted with another formed of about 20 who estimated 
their executive ability at 10% or less. Similar groups of about 
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tlie same numbers were formed for salesmen and inventors, 
Individual estimates of this sort would undoubtedly be unre¬ 
liable ill the middle range, but it is probably safe in a pre¬ 
liminary survey, to attach some validity to the extremes of 
personal estimates. 

The average scores of each of these six groups for each of 
the twelve tests are given in table III. The successive columns 
give the averages for the L2 tests A. to M, The first row gives 
the average in those tests for the group of good salesmen, the 


TABLE III 


Test 1 

A 

'B 

~c 

dJe; F 

G 

H 

Jl K 

L 

M 

Sales¬ 

men 

Good. 

5,7 

6.1 

4.8 


6,0 

3.6 

3,6 

6.84.8 

5.1 

5,2 

Poor, ..... 

4.8 

4.9 

5.5 

5 . 315.7 

6,5 

3.2 

5.1 

6,3|4.4 

m 

m 

^superiority good 

19 

24 

-13 

-8[-30j 9 

13 

-29 

8 9 

59 

16 

Execu¬ 

tives 

Good. 

m 

B,0]4,7 

4.5|5,2|4.7 

3.1 

m 


1 

5.4 

Poor. 

4,2 

4 . 3 I 4.3 

2.8 

3,2|6,1 

m 

3.2 

6.3;R,2 

2.9 

5.2 

%euperiority good 

19 

16 

9 

61 

62 

-8 

0 

31 

9j-29 

21 

4 

In¬ 

ven¬ 

tors 

Good . 

m 

4.5 

5,2 

m 

4.44,8 

2,7 

4.4 

6 . 4 I 5.2 

2.2 

5.2 

Poor. 

4.1 

5,3 

5.6 

3,7|3.5|4.8 

3.1 

3,7 

6.23.6 

8.4 

5.3 


m 

m 

m 

mmm 

-13 

19 

3 t44 

'-35 

-2 


second row for the group of poor salesmen and the third row 
the per cent by which the figure in the first row exceeds the 
corresponding one in the second, i. e. the per cent by which 
the good salesmen are superior to the poor in the various tests. 
Similar figures are given in subsequent rows for executives 
and inventors. 

A glance at the rows of per cents difTereiice shows the tests 
which in tlie above group are most sensitive to the three voca¬ 
tional aptitudes. In salesmanship the most marked results are 
with test L (rearrangement of letters). In this test the good 
salesmen are 59^ superior to the poor and the difference is 
3.2 the probable error of difference. The next greatest dif¬ 
ference is in test B (attention-intellectual) with a difference 
of 24% which is only 1.8 the probable error of difference. 
The superiority of the good salesmen in the other tests is slight 
or negative. 

With executives there appear three fairly sensitive tests,— 
D (construction by selection) and E (sentence completion), 
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with differences of 61 % and 62 %, almost equally sensitive, 
and H (decision), with a difference of 31%, sensitive to a 
somewhat lesser degree. The three differences are respec¬ 
tively 3.6, 3,3, and 2,0 the probable error of difference. 

Only one test appears at all sensitive to inventive or pro¬ 
moter ability, viz.: K (principle). The difference is 44% 
and is 3.4 the probable error of difference. 

Thus, assuming a certain validity in the methods of selecting 
the above groups, there are one or more tests which appear 
somewhat sensitive to each of the three vocations in question. 
A further problem is the comparison of these figures with 
results of the application of the same tests to efficient and 
inefficient salesmen and executives in actual practice. 

VI. Vocational Implications of the Tests in the Indus¬ 
trial Groups 

The einplovees of a New England wholesale concern who 
were given the tests were also rated by their managers with 
reference to ability as salesmen or executives. It was thus 
possible to select efficient and inefficient groups of each sort,— 
the only difficulty being the small size of the groups. 

Thus comparing the test results of tlie 5 best salesmen with 
those of the 5 worst and computing the data as in table III 
there appear possibly significant differences in the following 
tests: 

Salesmen 



The good salesmen actually score more highly in most of the 
tests but the greatest differences are manifest with D (con¬ 
struction by selection) and L (rearrangement of letters). The 
latter is the test which appears most clearly differential of 
salesmanship ability in the Harvard results. 

Similarly comparing 4 good executives with 3 poor ones: 
Here although the good executives are superior in most of 
the tests, the greatest difference is for E (sentence completion) 
which yields the greatest difference also in the Harvard group. 

Four of the tests, E, F, G and L were given to 40 employees 
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Executives 


Test,. 



K 

^ L 

Good. 

B 

B9 

B 

mm 

Poor....1 

n 

2.0 , 

m 

2,0 

% superiority good. 

360 

175 

246 ' 

150 


in an Ohio department store. A person familiar with the 
individuals selected 10 good salespeople and 10 poorer, also 
10 good executives and lO poorer, The results for the sales¬ 
people are negative. In none of the tests are the good 
salespeople appreciably superior on the average. This is 
possibly due to the small size of the group aji'd its selection. 
The groups of salespeople were extremely variable, having a 
mean variation of over 100% in several instances. With the 
executives the results are clearer as indicated by the following; 


Executives 


Test. 

E 

F 

1 G 

L 

Good. 

4.8 

in 

Bl 

3.5 

Poor. 

2.2 

2,4 1 

1.2 

2.0 

% superiority good. 

118 

42 ' 

100 

90 


The good executives are superior to the poor in every test 
but especially so in E (sentence completion). It is to be noted 
that E gives the most distinct results in the two studies just 
mentioned. 

The salespeople in the Boston department store who took 
the tests were selected by the simermtendent so as to give a 
group of 35 efficient and one of 35 inefficient clerks. The tests 
which yield the greatest difference in the average' scores of the 
two groups are as follows; 


Salespeople 



D 

E 

F 

L 


1,9 

B 


1.5 


1 4 1 

B 

4.2 , 

1.0 



%8uperiority good..' 

36 

55 

31 

50 
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Test E (sentence completion) and L (rearrangement of 
letters) show the greatest sensitivity to salesmanship ability 
in this group. The latter shows similar sensitivity in the other 
studies just mentioned. 

These results may be, of course, somewhat invalidated by 
the small number of individuals in some of the industrial 
groups and by the use of personal estimates of ability in the 
Harvard group, but it is a signiBcant fact that certain of the 
tests are found to be consistently differential of vocational 
aptitude in all the various groups investigated. Test E (sen¬ 
tence completion) proves to be in the above study a test par 
excellence of executive ability, and test L (rearrangement of 
letters) of ability in salesmanship. The results manifestly 
warrant further investigation. 

VII. Suggestions for the Future 

In addition to the above, a number of new forms of tests 
were being devised by Professor Mhnsterberg with a view to 
further vocational study and standardization. 

1. Test of observation. A scries of numbers arranged thus; 


12 

3 

14 

9 

5 

7 

IS 

17 

2 

21 

22 

1 

8 

11 

18 

24 

6 

13 

23 

16 

20 

25 

10 

4 

19 


involving, however, numbers from I to ICX3 instead of merely 
numbers up to 25. The subject marks numbers 1, 2, 3, etc., 
in order up to 100 with a time limit. 


2. Test of foresight, 
thus 1 

A labyrinth made of letters x and o, 

Z 

O O O X 

0 

X X O 0 

X 

O 0 O 0 

X 

0 0 X K 

0 

0 0 0 A 


but much more complicated and involving 224 letters. The 
subject starts at A and by tracing on the o’s reaches the 
opposite corner Z. 

3. Test of suggestibility. Two columns of words at opposite 
sides of the sheet, thus: 
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tree 


bird 


cat 

dog 

ink 

blue 


grass 

shirt 

boat 


collar 


eye 

library 

book 

loud 


truth 


The subject has to quickly iadicate which words ii\ the 
second column are on the same line as the various words in 
the first column. For example “ ink ” is on the same line with 
" dog,” but the word ” cat,- a line above, is more strongly 
associated with doe " and may act as a suggestion and appear 
oti the same line. Similarly ” collar ” is a line below " shirt" 
but more strongly associated with it than ” boat,” Long lists 
of this sort may give an index of suggestibility, 

4. Test of ''steadiness.” A selection beginning as follows; 
phree stchraute blyoovcextbhl rhyiusi elliffmce tsrheaclslt 
bluoysrce pirte. By reading the alternate letters of each word 
beginning with the second, one may decipher the sentence, 

'' He that loveth his life shall lose it.” In other material every 
third or fourth or fifth letter is to be read. Thus; 
obnvttrweovnlugxcuiecvbitpuythercuexciurswe spells "to¬ 
gether" by reading every fifth letter. The ability to hold a 
given setting and rapidly decipher a fairly long selection is an 
mclex of" steadiness.” 

5. Test of recognition. Two stories differing only in minor 
details, The subject reads them successively and in the second 
indicates the points that have been changed. 

6. Test of division of attention. A selection in which alternate 
words beginning with the first form one story and alternate 
words beginning with the second form a second story, thus: 
" I The want little to house consult where you, I Professor 
was Brown, born, about and a in. most which baffling I case 
passed of the sudden earlier death years under of suspicious 
my circumstances, life.” The subject reads the selection 
intact without pause and then reproduces the two stories as 
far as possible. 

The ultimate intention of Professor Munsterberg was to 
arrange two sets of tests,—one for vocational guidance and 
one for vocational selection. In tire former case the individual 
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was to be provided with a set of blanks for each of the tests 
used, An elaborate and detailed set of examples for the given 
test was to be given on the first sheet and the subject was then 
to do the tests on the remaining sheets after having the method 
made clear by the examples, Materials arranged in this way 
were to be provided for each test. Then by comparing bis 
results with vocational norms for the given tests the individual 
could determine his aptitude. A somewhat similar set was to 
be provided for employers interested in vocational selection, 
although the two sets would not be identical. Tests involving 
suggestibility, for example, would not be feasible for auto- 
experimentation. 

In providing these sets the tests which proved in the above 
and in other studies to be the most sensitive to vocational apti¬ 
tude were to be standardized with more exhaustive material 
and vocational norms determined. It would seem that of the 
twelve tests used in the above investigation the most profitable 
ones to standardize would be tests of rearrangement of letters 
for salesmen and completion tests for executives. 



PSYCHOLOGY AND BUSINESS 


By F. C. - Henderschott, 

Executive Secretary of the National Association of Corporation Schools 


Because of my position as the founder of The National 
Association of Corporation Schools or, perhaps more correctly 
stated, as originator of the idea upon which the Organization 
is founded and, further, because of my connection with the 
Organization since its inception as Executive Secretary and 
the working officer, you have asked me to furnish an article 
for the Journal of Applied Psychology setting forth a resume 
of the problems and a means of solving them in connection 
with the human element in industry. 

So far as I am informed there is not sufficient record of 
actual accomplishment, by means of psychological tests, to 
warrant definite conclusions as to the value of such tests in the 
selection of individuals for definite tasks. Something has been 
done, more has been undertaken. Perhaps Walter Dill Scott, 
in the course of a year or two, will give us, from his psycho¬ 
logical laboratory at the Carnegie Institute of Technology, 
something definite, something conclusive, something practical 
as to the application of psychology in efforts to pre-determitve 
the inherent ability plus the development of the individual. 
Having accepted such methods of analysis as worthy, having 
determined that the uifortnatioti gained can be applied in a 
practical way, then vocational placement efforts may be made 
valuable. 

At the inoment, however, while certain of the larger indus¬ 
trial corporations of the United States have carried on experi¬ 
ment?, psychological in character, in connection with their 
employment divisions, it is doubtfvd if there have come into 
existence any accepted standards which may be safely relied 
upon to justify the hope that psychological tests may prove 
of any considerable value in the employment departments of 
industrial institutions. 

Other than efforts to, pre-determine what particular class 
of work individuals are best qualified for by natural endow¬ 
ment, through training, and other development with experi¬ 
ence as a basis, there are six distinct problems vipon which 
information is sought in relation to the individual and his 
work. 

(1) A lack of understanding, almost universal in extent 
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Upon the part of the individual, as to the law of 
rewards. 

(2) The absence of standards, sufficiently understood at 

least, by which the individual can measure his com¬ 
parative value as a worker and thereby determine 
his position among his fellow men. 

(3) A lack of the element of leadership—or a lack of 

knowledge of methods through which latent talent 
for leadership may be aroused and developed. 

(4) A lack of information about or understanding of the 

earlier periods in the history of the world and of 
how civilization has developed. 

( 5 ) A lack of civic vision on the part of both executives 

and workers of industrial institutions. 

( 6 ) The lack of an equitable system to insure a just dis¬ 

tribution of rewards earned. 

In discussing the first of these classifications, the average 
youth seeks immediate reward. If his efforts find a reward 
at the close of the week stimulation is relatively easy. If the 
reward is delayed until the end of the month a less number 
will participate in the effort. If the reward be further 
delayed for a period of a year only the exceptioiial individual 
can be interested. And should the development take the form 
of the ultimate and larger reward which is gained only 
through the more complete utilization of the individual's latent 
talents accompanied by unusual exertion for a long continued 
period, only the so-called "genius" possesses vision suffi¬ 
ciently strong to fully appreciate the fact that reward begins 
with development and keeps pace to the end. 

This condition undoubtedly accounts for the fact that the 
positions which pay the largest salaries usually seek the man, 
whereas the positions which pay smaller wages are eagerly 
sought for by the crowd. 

If psychology can be applied so as to stimulate vision and 
to create a more complete understanding as to the law of 
rewards, the progress of the human race and especially the 
progress of industry, dependent upon human elements, will 
be much accelerated. 

Secondr Because of faults in history, and especially 
becau.se of the eulogistic character of the biographies of men 
who have accomplished unusual things, the average boy is 
prone to reach a decision, more or less final in character, 
which rather depreciates his individual characteristics and 
possibilities. 

The average youth does not understand the mistakes; 
failures with their resultant depression and those other ele- 
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ments which go to make up the negative side of character 
and are common to all mankind and comes to believe that 
men of the type and position of Washington, Lincoln, Day 
and Webster possessed great inherent qualities which he does 
not possess and can not hope to attain in his individual 
growth. Oftentimes the youth goes even further and con^ 
ceives deifying qualities in contemplating the character and 
accomplishments of men like Edison, Roosevelt and Burbank, 
whose work is still unfinished. 

Again, it is equally true that the average boy has but small 
if any real understanding as to what his earning capacity 
really is and just what would be required of him to increase 
that capacity and the,extent to which development might be 
possible, 

It is a human failing to believe that we are underpaid for 
our work, but, should a situation arise through which the 
individual could form an impersonal judgment—if such a 
situation could be brought about—it is very doubtful if any 
large percentage of individuals would give themselves a job 
at the wages which they are drawing. Especially is this true in 
relation to employees of institutions large in character, where 
judgment and vision might ptovc the determining quality. 

This condition is at the bottom of the unrest of the so-called 
laboring classes. If, by the application of psychology, a sys¬ 
tem could be determined through which each individual in 
the institution might feel a reasonable assurance that his 
reward in the form of wages or salary is fair and equitable 
in comparison with the rewards meted out to other individuals 
who collectively make up the working forces of the institution 
then unrest would be minimized or would cease and the wage 
problem would become more scientific and better organized. 

Third: The moment one develops the characteristics of 
leadership he draws away from the crowd. The crowd never 
progresses. The individual finds himself in a new and strange 
environment, a situation comparable to a sudden ascent to the 
top of a tall building. There is not sufficient time nor oppor¬ 
tunity to readjust his vision. So in the development for 
leadership, the individual finds himself in strange surround¬ 
ings with no familiar guideposts, no familiar standards for 
purposes of comparison. 

Many fail through la.ck of adapUibility, Many more fail 
because of an over-estimation of their individual importance. 
Other failures may be attributed to uneven development or 
inherited tendencies which result in a passion for autocratic 
power and lack of sympathy with the less fortunate of their 
fellow men. 
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A better understanding of what characteristics are de¬ 
manded in leadership and how latent ability may be aroused 
and developed, would materially lessen the number of indi¬ 
vidual failures. Here is an opportunity for the application 
of psychology to the betterment not only of the individual, 
but also of industry, which would result in a more constant 
and permanent advancement of society as a whole. 

Fourth: Because of religious training and because religious 
ideals lie in the field of belief rather than in the field of 
knowledge, there is no well conceived information as to the 
earlier periods of the human race. 

The more modern, and especially the more bold of the his¬ 
torians, are inclined to the theory that man’s first stage was 
that of savagery and that the human race came out of that 
stage through the discovery of fire and the use to which this 
force could be put. The development of this theory, however, 
seriously upsets many religious convictions with the resultant 
condition that knowledge of the earlier period is contradictory 
and Involved with religious beliefs, 

If man did develop out of a stage of savagery little better 
than that of the more intelligent of the beasts and if fire, the 
conception of the gods and their powers, and finally the con¬ 
ception of the one God of Spirit has been a large factor in 
the progress of the human race toward a higher and more 
godlike condition, then it is time that myths and helief.s, which 
have outlived their usefulness, were swept aside. 

The fact that a majority of scientists and psychologists are 
classed as agnostics and atheists may be attributed to an effort 
on their part to differentiate as between the field of knowledge 
and the field of belief. 

It is not that the scientists and psychologists reject God 
and the immortality of the human soul so much as that they 
refuse to accept a certain theology and reject creeds, the 
teachings of which are sincerely believed and devoutly ad¬ 
hered to by the masses, but nevertheless beyond tlie horizon 
of the human mind. 

Tlie youth who has thorough information as to the basic 
laws of the physical world and likewise the basic laws of the 
mental world is constrained to attach greater importance to 
the results of scientific investigation—ns for example—to 
Watt’s discovery that through the application of heat to water 
there was secured a powerful agency of energy, than will be 
attached by the youth who is prone to believe that such a 
revelation is supernatural and the will of a Supreme Power 
rather than the result of human activities. 

If an application of psychology can be made to this condi- 
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tion so that human minds, espedally the minds of the young, 
will be freed from the distracting influences which emanate 
from the field of belief to contradict well authenticated infor¬ 
mation in the field of knowledge, there must follow a more 
logical and a more permanent progress toward better stand¬ 
ards in Ihing. 

Fifth; Industry, originally carried on in the home, has 
assumed new and strange forms. When industry was a 
feature of the home life it was largely devoid of profit and 
was administered to meet the needs of the family or at best 
the comniiniity. But through the use of manufactured power 
and the assistance of engineering skill production has ceased 
to be the predominant problem in modern life and competition 
has reached a state of decay. This condition has given rise 
to the niodcrii corporation. It was natural that those who 
guided and administered corporation activities sliould have 
sought profits, as under the second stages of industry, or 
after it was removed from the home and became a community 
affair. 

Inability to produce enough to satisfy the derviand makes 
marketing by the competitive system' possible. The law of 
supply and demand became firmly established, but when pro¬ 
duction exceeded demand, at least such demand as then 
existed, competition was no longer effective, 

The new period of co-operation is not yet fully instituted, 
The "growing pains" of this period produced the Sherman 
Law and also an antagonistic attitude on the part of con¬ 
sumers toward big business. 

It is evident to thoughtful, reasoning mentalities that mar¬ 
keting must be accomplished on a basis which will return a 
fair and just profit to the producer if there is to be permanent 
prosperity. Here again an application of psychology may be 
made in determining standards—not only standards of profits, 
but standards of production, standards of distribution and 
standards of ethics in marketing. 

Also, tliere is required the development of a civic vision, 
which will add a more complete understanding on the part 
of the people as a whole, as to the rights of the producer, the 
distributor and the consumer. The tendency has been, even 
among larger industrial institutions, to disregard factors other 
than those contributing to their own interest and their per¬ 
sonal prosperity. Now it is a self-evident fact that when our 
transportation systems are busy and prosperous our -factories 
are operating at capacity, and there is a market for the 
produce of our farms and on a profitable basis. In other 
words, individual industrial institutions cannot conduct their 
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businesses apart from the peace and prosperity of industry as 
a whole. 

There is need of a- civic development which will visualize 
this picture and to the end that there may be united effort and 
a willingness to co-operatcj not to the end that there may be 
profit and prosperity for the individual, but for all industries 
and all people. 

Sixth; Under this classification the discussion takes us 
into the field where reign the contentions of the socialogist, 
the socialist, the I. W. W. and all others who are warring with 
the established order of things. Theoretically and ideally 
there should be equality of opportunity and equality of 
reward according to merit! Is this possible? 

That there cannot be equality of reward without determina¬ 
tion of merit has been amply proved. The theory that all 
should contribute to a general bread-basket from which all 
may draw according to their needs has been many times proved 
a Utopian theory but impossible of realization. As against 
this practical demonstration of the fallacies of the ideal rela¬ 
tion of “one for all and ail for one," there is thd other and 
more selfish side of the situation, namely, each individual 
securing through property rights and superior development 
all that be may be able to force from the general bread-basket 
into his own pocicetboolc. 

Somewhere between these two extremes lies the true solu¬ 
tion. It may be in collective stock ownership in which the 
worJeers share, it may be in retirement pensions, it may be in 
group insurance, sick and death benefit plans, thrift organiza¬ 
tions and the many other activities commonly known as wel¬ 
fare movements. Or it may be in part in tliis kind of activi¬ 
ties and in part through plans and systems as yet indeter¬ 
minate. But there is a growing school of thought contijiiially 
enlarging in its scope, which is firm in its convictions that 
property is not the first consideration in the attainment of 
happiness, but is rather a means to an end, and that property 
must be relegated to its proper sphere of usefulness and not 
made the continuous bone of contention. To my mind here 
is another opportunity for the application of psychology, per¬ 
haps having as its object a unanimity of thought rather than 
definite labor legislation. 

It may thus be seen that the opportunities for the applica¬ 
tion of psychology, through industry, to the end that organ¬ 
ized society may be improved and the happiness of the indi¬ 
vidual increased arc almost endless and the promise of result¬ 
ant benefits very great. 



improving business correspondence 


By H. N. Rasely, Correspondence Supervisor, 
Norton Company, Worcester, Mass. 


Each day letters are playing a more important part in the life 
of every business firm and the practice is growing. Letters 
are coming to be more and more depended upon to complete 
many of the important transactions and practically all of the 
smaller ones. Some organi2ations have found it possible to 
get along without the aid of salesmen, but none would attempt 
to exist without the aid of the letter. 

This widespread use of the mails has brought about a con^ 
dition which most of the progressive business men are just 
beginning to realize—there is a scarcity of well trained business 
letter writers. The schools have not as yet caught the true 
significance of the situation. This is not to be wondered at 
since schools that previously have given the teaching of busi¬ 
ness subjects any attention have, for the most part, followed 
the needs of the business firm in so far as they knew what the 
needs were, Since business itself is only beginning to realize 
what it means to have well trained correspondents the fault 
cannot be laid at the door of educational institutions. 

Skilled labor is a term that does not need to be explained, 
The employer has demanded a certain, amount of skill on the 
part of those who apply to him for work of a particular nature. 
The stage has now been reached where he must make the same 
demand of those who write his letters. 

The letter is the delicate thread of contact that exists between 
the firm and those who use its products. Because of the com¬ 
plexity of commercial relations today there are many users of 
productSj who know the manufacturers only through the letters 
which are received from them. Personal contact is impossible; 
the letter has been substituted and it must be relied upon to 
create the same effect as the personal contact would. This 
condition has put some rather heavy burdens upon letter 
writers. To equip them to carry this load successfully, it is 
necessary that a well defined course of training be given to. 
those who are to be entrusted with this important task, 

One organization, realizing this fact, has for the past two 
years been actively engaged in strengthening its letter writing 
force by giving each man a certain amount of training in dicta- 
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tion and then subjecting liis work to the criticism of a depart¬ 
ment organized for the purpose. Concentration on a subject 
of this kind for so long a period has accomplished a great deal 
more than was conceived of when the work was originally 
started. Lost motion and waste energy in many cases have 
been eliminated which has meant a direct saving of money, 
This is ill addition to the other results which have been obtained 
but which are more or less intangible. The indirect heiiefits 
were the ones originally aimed at. That the effort Jias been 
repaid from this one source alone has been demonstrated to 
our satisfaction, but the scope of this article does not allovr of 
space being given to prove this statement. 

It is the intention, in this article, to bring out in a brief way 
some of the things which have been accomplished since this 
work has been in progress, and to show the method of attack. 

The firm should be regarded as having two representatives, 
the personal and the written, The personal representatives in 
the case of this organization probably average from 200 to 200 
calls a day. The written representatives make between 700 
and 800 calls a day, for this is the mimber of personally dic¬ 
tated letters which leave the mailing room each day on an 
average. 

Throughout the entire process the letters, or written repre- 
sentatives, must perform duties identical with those demanded 
of the personal representatives. This similarity of purpose or 
function should always be kept in mind. 

Some of the things which letters are called upon to do are 
to collect accounts, to quote prices, to make adjustments, to 
sell goods direct, to give information regarding shipments, and 
many other subjects. The written representative has certain 
disadvantages in that the man behind the letter does not know 
personally the one to whom he is writing. He cannot judge of 
the immediate effect of his words upon the reader, which, were 
he in personal contact with his party, he could detect by notic¬ 
ing his facial expression. In addition many things can be said 
in conversation which would be regarded as aside from the 
question at hand, were the same thoughts expressed in writing. 
The letter must produce the effect of a conversation without 
actually being a reproduction of the conversation, 

It is necessary that business letters be interesting, that they 
have a friendly touch, and what is of greater importance 
they must make an endeavor to impress their message upon 
the reader. It is the purpose of the letter to drive home the 
fact or facts contained in it or else the letter has very little 
excuse for its existence. 
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Those who receive and read business letters should realize 
that the ones who wrote them were live, thinking individuals, 
people who were interested in their work and in their cus¬ 
tomers. If the letter writer cannot take this attitude then he 
should not be allowed to send out these impression creators, 
In our case it is desired that those who read onr letters should 
experience the same reactions that they would were they to 
come into personal contact with the ones who wrote them. 

It is possible to compare a letter to a person. When we 
meet or talk with a man who lias vim and life an impression 
of that person is made upon us. We feel that we are under 
the influence of a character. A totally different impression is 
made when we meet some spineless, shiftless, characterless 
individual. In fact the diffei'ence is quite noticeable, These 
same difierences in impression can be made by letters. A 
letter can be said to have character or to lack character. Every 
time a letter is read an impression is made. People are uncoil- 
scioiisly analyzing each other in their minds and letters meet 
with the same treatment. That this is true, the writer has 
proved for himself by noticing the many hundreds of letters 
which have come back in answer to those which have been 
sent out. This belief is further strengthened by the. result of 
a field investigation where many pur'chasiiig agents of very 
prominent organizations as well as those of the lesser type 
were interviewed, 

The person selected for dictation work is first interviewed 
by tl\e. Covrespondence Supervisor. He is then taught to use 
the phonograph which is the dictation medium and is kept at 
it until he thoroughly vmdevstands how to use it. Clear dic¬ 
tation is very essential in order that what is said may be trans¬ 
cribed in a minimum amount of time, thus keeping the operat¬ 
ing cost as low as possible. 

The next step is to give the new dictator a very complete 
idea of the requirements and just what will be expected of 
him. It is then necessary for him to study a 70 page manual 
which contains instructions bearing directly on his work. This 
manual fills a very important place in the daily life of those 
who write our letters. Each one has a copy of it in his desk 
for ready reference. 

When this ground has been covered the new dictator is given 
a number of letters to which he is required to dictate answers. 
The dictation is transcribed and is later criticised in company 
with the new dictator so that he will know just what to expect 
in the way of supervision of liis work. 

Should his work up to this stage demonstrate that he is not 
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fitted for letter writing, he can be dropped from the list of 
eligibles with recommendalions as to what he had better do in 
the way of further training for himself if he wishes to be con¬ 
sidered again at some future time. 

Should he show a certain amount of aptitude, he is added to 
the dictating force but his name is kept on what is called our 
active list and nothing that he writes is allowed to leave the 
organization until it has passed the department of supervision. 
His work is followed in this way until we are satisfied that 
he can dictate letters that will be truly representative of the 
organization. If he does not develop satisfactorily during this 
additional trial period, he can then he dropped from the regular 
force with suggestions as to,how he can better fit biinseU for 
the work. For people who have reached this stage there is 
most always a certain amount of minor dictation work which 
they can take ,care of satisfactorily in which case they arc 
retained on the force. 

When the new dictator reaches proficiency, Jiis work comes 
up for criticism only periodically. 

The procedure outlined is the same whether the new dictator 
has had experience elsewhere or not. It has been the writer's 
experience that the raw recruit reacts more quickly to the treat¬ 
ment than the person who has had correspondence experience, 
as we know conesnondcnce experience today. The green man 
is not handicappeclby habits wrongly forjned. 

A record is kept of each man's work so that it is possible 
to keep in touch with his progress at all times. The following 
figures will show just how closely this can be done. 


Letters Criti- Re- 


Date read cisms % wriltea % 

January, 1917. 217 106 48.8 29 13.4 

February, 1917. 149 89 59.7 23 15,4 

March, 1917.:. 310 62 20,0 11 3.5 

April, 1917. 252 43 17.1 7 2.8 


Pressure on the points wherein this dictator was weak 
enabled him to make the improvement noted for the months 
of March and April. 

The work of criticism of the dictators is carried on by means 
of a slip on whicli are given the points wheJ’eiji it wa.s found 
that our letters were faulty. The following is a list of these: 


Clearness 

Incomplete information 

Involved 

Awkward 

Conciseness 


Arrangement 
Correct words 
Choice of words 
Courtesy 
Tone 
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Sentence length 
Needless words 
Unnece^ry information 
Repetition 
Emphasis 


Policy 

Subject 

Delayed answer 

Construction 

Correctness 


This list could be made much longer but the things which 
we have to contend with group themselves very nicely under 
these headings. When criticisms are necessary the principle 
violated is checked. The slip is then attached to the letter to 
which it applies and sent to the dictator. On the slip a space 
is given for remarks, and suggestions for improvements are 
written in this space. A criticism is never made unless the one 
making it can help the dictator improve the passage or passages 
under consideration. 

It would be possible to make criticisms in pencil on the letters 
themselves. This is expressly avoided as every one has a cer¬ 
tain pride in his work and to see it marked up is discouraging. 
There would undoubtedly be natural resentment to the work 
of criticism if this scheme was followed. 

Needless words, stereotyped phrases, trite expressions many 
times spoil what otherwise might have been a good letter. It 
can safely be said that the character of a letter is often simply 
smothered becatise the writer has followed the same old hum¬ 
drum, beaten track by employing forma of expression which 
have been used by thousands of so-called business letter writers 
for many years past. 

Recently the writer received a large number of letters from 
one concern for the purpose of criticism. AU were literally 
filled with svich phrases as " valued favors received,” and 
“ thanking you for same.” The majority finished with some 
^rm of the stereotyped participial closing of which the fol¬ 
lowing are a few: 

” Trusting that we may have the pleasure—we remain ” 

“ Looking forward with pleasure—^we remain ” 

” Regretting our inability—we remain " 

'‘Thanking you for your prompt attention—we remain'' 

” Thanking you for your kindness—we remain'' 

Imagine a personal representative bringing his visits to a 
close with such meaningless expressions as those mentioned. 

In addition to what has been spoken of, a letter must be 
clear, courteous and concise before it can be said that it, is 
complete, 

When we say clear we mean it should be ininiediately clear 
to the one who reads it. It should not be necessary for him to 
stop to study any passage. Many times a correspondent will 
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contend that a letter is clear but what he means is that it is 
clear to him. That he knows what is meant does not signify 
that the reader will. Lack of clearness has often led to mis¬ 
understandings and misunderstandings are many times respon¬ 
sible for loss of time and money. Every thought must be so 
expressed that only one interpretation can be taken from what 
is written. 

Involved expressions are often due to long sentences and 
for this reason the long sentence should be avoided. Not only 
do long sentences lack clearness in the majority of cases, but 
they are hard to read. 

Example: “ We would thank you for your telegraphic 

advices in this matter so we may be enabled to give our cus¬ 
tomers some idea of what they may expect as to delivery as 
prompt as possible.” 

The following is just as clearly expressed and the sentence 
consists of 24 words instead of 34. 

Revision: “Please telegraph your reply to us so that wc 
may be able to give our customers some idea of when they may 
expect this material.” 

By short sentences we do not mean that they should be too 
short, for sentences can be so short that they are curt. The 
style which makes use of moderately long sentences and sliort 
sentences is best. 

Big words often prevent clearness. The correspondent 
should choose the simple words heard in daily conversation. 
These are necessary for the average person and arc always 
well received by the highly educated. The person who uses 
big words is seeking expression and loses sight of impression, 
The purpose of the letter is to impress the reader. Ideas are 
wanted and not mere words. 

An example or two will bring this point out more forcefully. 

Examples: “ We can readily understand how the ineffable 
effect of this order must have placed you in a perplexed con¬ 
dition,” 

“ It is not our desire that you hold this shipment, but on the 
contrary a direct antithesis of the case is desired,” 

To the average reader of busiiies.s letters these sentences 
would not mean anything until after he had consulted a dic¬ 
tionary. 

Awkward sentences arc responsible for lack of clearness. 
An example will make it more clear why this is so. 

Example: ” The last two items are for cup wheels in which 

connection and if other than straight cups are required, we 
should receive a fully dimensioned sketch.” 
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Revision: The last two items are for cup wheels. If other 
than regular cups are required please send v\s a sketch showing 
full dimensions." 

The use of terms that are not familiar to the reader also 
hinder his obtaining a clear conception of what was in the 
writer's mind. 

Courtesy was mentioned as one of the fundamental princi¬ 
ples of all letter writing. The correspondent should always be 
sincere and direct, If he has made or will make these two 
qualities part of his everyday life they will be reflected in his 
letters, 

A. discourteous letter or even a sentence can do more damage 
than can be repaired in a long period of time. Discourteous 
letters can destroy accounts that have taken considerable effort 
and large sums of money to acquire. 

Quite often a correspondent is tempted to write a cutting 
answer to a letter that contained abuse and meanness. The 
dictator's Golden Text should be: "A soft answer turneth 
away wrath." He dare not give way to his feelings to the 
extent of writing a letter the equal of which he received. It 
will only prolong a disagreeable situation. The letter writer 
should bear in mind that a letter fight is the worst kind of a 
quarrel, It may never be possible to straighten out satis- 
tac'torily the ill effects which are likely to result from such a 
slip as this. 

Sarcasm and sharp language have no place in the business 
letter. They merely tend to make the reader angry and it is 
not possible to do anything with a person when he is in that 
state of mind. 

A grouch is an abomination. He cannot radiate sunshine 
and should not be allowed to give expression to his ugly spirit 
ill letters. The business firm is jeopardizing its permanent 
success, or the amount of success it might have attained, in 
proportion to the number of such decided misfits as are carried 
on the payroll. 

Patience is another virtue. Often times a customer will 
persist in maintaining a certain stand simply because the letter 
writer has not made his side of the case as clear and convincing 
as he might have. In other words he has not caused the reader 
to see his side of the case. 

Another fundamental principle is conciseness. Only enough 
words should be used as are necessary to make the meaning 
clear. All of the information'needed should he given, but no 
more. One large corporation in having their correspondents 
omit from their letters all needless words and meaningless 
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expressions has found that an estimated saving of $18,000 a 
year is made. The following example will show how the 
principle of conciseness is violated. In the revision all the 
information necessary for the complete understanding of the 
reader is given. 

Dictated 

“ The Inspection Depart¬ 
ment has examined the wheel 
and finds it a grade R Cryslo- 
lon wheel. They report that 
they cannot understand how 
this wliecl got in with any 36 
grade J Crystolon wheels, as 
its general appearance is quite 
different from them and they 
feel sure that the Grading or 
Inspection Departments would 
have noticed it at the time." 

(59 words) 

Conciseness in letter writing does three things; 

It saves the correspondent's time in dictating 
It saves the operator's time in writing 
It saves the customer’s time in reading 

The following are examples of needless words which mean 
practically nothing. These can be found in a large number of 
letters written each day by the majority of business cor¬ 
respondents : 

"Acknowledging receipt of yours of the above date we arc 
pleased to advise that ” 

" We wish to advise that due to the fact that" 

" In reply we wish to state that'' 

" In connection witli this we wish to call your attention to 
the fact that" 

Another important principle of letter writing is correctness 
and it should be considered from three angles: 

Correct form 
Correct language 
Correct information 

By correct form, we mean the appearance of the letter for 
appearance is often responsible for first impression. 

All letters jinist be graimnatically correct and if the infornia- 


Revisioii 

We find that it is a grade R 
Crystolon wheel. As it is quite 
different frojn a 36 grade J 
\vhecl it should have been 
noticed before shipment was 
made. 

(30 words) 
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tion is not correct there is danger of losing the confidence of 
the one being written to. 

By creating the right dictation habits the correspondent is 
able to concentrate at the time of the dictation instead of wait¬ 
ing till after the letter is written before doing his real thinking, 
This saves the expense of revision. 

That this saving through the establishing of habits of dicta¬ 
tion is worth while is made evident by the following tabulation. 
This is a comparison of the number of letters rewritten during 
July, 1916, with those rewritten during the month previous to 
the writing of this article: 

Letters Fault of Fault of 

Month written Total % operator % dictator % 

July, 1916.... 7,548 222 2.9 74 33.3 148 66.6 

April, 1917.... 10,143 141 1.4 58 41.1 83 58,8 

In the force which handled this work during April there 
were six girls whose experience in our employ was not more 
than three months. In some cases it was less than that, so this 
result is still bettor with that consideration. 

The new transcriber or operator is likewise given a course of 
training. The method is similar to that followed in instructing 
tile new dictator. For the girl there is a manual o£ some 70 
pages and it is written in such a wa^ as to answer practically 
every question which will come up m her letter worlc, Each 
girl makes a copy of the book for her own use and each page 
is talked over with her hy one of the assistants in the Cor¬ 
respondence Supervision Department. She is given time to 
make a study of the manual and is then required to take an 
examination that consists of 100 questions which are so 
designed as to bring out the points which are not clear in her 
mind, Through this means we are sure that she has learned 
the correct method for writing our letters. The time which 
is usually given to breaking in is reduced and the girl is brought 
more quickly to the point where she is efficient and can realize 
maximum production. 

The letters which the new girl writes are subject to inspec¬ 
tion and not one is allowed to reach the dictator until it has 
passed through the department of supervision. In this way 
all corrections can be made, for the girl is not allowed to get her 
experience at the expense of the time and temper of the dicta¬ 
tor. Recently we have had a turnover in our Transcribing 
Department of about 50^, due to the drain on the department 
through promotions into secretaryships and other positions. 
Despite this turnover the dictating force did not realize that 
any changes had been made for their work as it came back to 
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them was no different from that which the experienced girl 
turned out as far as the dictators were concerned. Everything 
in connection with the typewriting of the letter has been so 
standardized that the girl follows the same rule whether she is 
working for an official or for an order clerk. 

In the supervision or inspection of the girls' work slips are 
used similar to those used for the dictators. The points on 
which we find it necessary to make criticisms are listed in the 
following columns: 

Date 
Address 
Subject 
Signature 
Spelling 
Punctuation 
Tabulations 
Abbreviations 
Capitalization 
Numbers 
Amounts 

The method of criticising the operators is the same as that 
in the case of the dictator, All criticisms are made on the slip 
and if it is necessary to Correct or rewrite a letter this rerptest 
is made on the slip. No marks are made on the letters them- 
selves. 

For training purposes we have two rooms which are devoted 
entirely to this work. One is a room for new typists and 
adjoining it is a room for the training of new dictators. Both 
these rooms are fitted with the necessary equipment and all 
equipment is brand new, The rooms are located right next 
to the office of the Correspondence Supervision Department, 
so that they are easy of access and the supervisors can keep in 
close touch w^th the new people. Because of tliis it is possible 
to get them into line more quickly, since everything that they 
do can be carefully watched, 

An additional advantage is that it helps the new girl for she 
is not disturbed by being surrounded with a large number 
of new people or conditions which would be strange to her. 
Every kindness and consideration is shown her at the outset 
in an endeavor to immediately put her at her ease. This atti¬ 
tude toward its people is one of the foundation stonc.s of the 
organization and it is fitting that it be manifested at this par¬ 
ticular point. 

The same is true in the case of the dictator. He can concen¬ 
trate much better when left alone and in this way establish the 
good habits of dictation before going out into the department 


Grammar 
Reference marks 
Margins 
Uneven touch 
Strikeovers 
Erasures 

General appearance 

Titles 

Spacing 

MiBccIlancous 



THE MORAL ISSUES INVOLVED IN APPLIED 
PSYCHOLOGY. 


By A, A. Roback 


It seems rather curious that in the land where everything 
muss UnoMlisch' sein/''- as a great critic of Germany re¬ 
marked over half a century ago, applied psychology should 
have been able to develop to the extent it did, without ever 
being put to the touch-stone of ethics, which has been applied 
in Germany to practically every department of human en¬ 
deavor, including politics (Trcitschke) and military affairs 
(von Bernhardi). In vain do we look for articles on the 
inor'alisclie Gnindlagcn*’ or even on " dos Wesen’" of ap¬ 
plied psychology. The most recent accretion to psychology 
seems to have been immune to such considerations. 

The only writer, so far as I know, who saw the problem 
was Miinsterberg, who had a wonderful knack for perceiving 
and definiiig issues, though it cannot be said that he always 
met them satisfactorily. Munsterberg's Leitmotif is the sub¬ 
ordination of means to ends, This theme first appears in his 
Psychology and the Teacher^ and is harped upon with slight 
variations in several of his later works. " No science of facts 
can show us any aims and purposes,"® is Miinsterberg's dic¬ 
tum, and in the form in which it is put, one can scarcely dis¬ 
pute its truth. 

We .shall probably all recognize the force of the illustration 
appended, viz., that " the bridge builder, for instance, has 
learned his physics and thus knows all the laws needed to 
calculate the structure of a bridge, if the two banks of the 
river arc to be connected at this spot. But no physical law 
can teach him that a bridge ought to be built over the river at 
this poiut."^ The upshot of the discussion is that " economics, 
and not physics, decides as to the bridge; politics, and not 
geology, decides as to the tunnel, and ethics, not psychology, 
must decide the ends to which education has to lead the 
child. . . . 

* Ferdinand Lassalle, Bastiat-Schube von Delitssch odey Knpital md 
Arbeit. t& 54 , p. 90 . 

®Tlic germ of the whole point of view may be found in his Grmd- 
3uge der Psycfiologie, especially Chapter V. 

"H, Munsterberg, Psychology and the Teacher, p, 22 , 

*Loc. eit., p. 23 , 
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In another work the doctrine crystallizes and takes on a more 
pronoLinced shape. ''Economic psycliotechnics,” Miiiister- 
berg tells us, " may serve certain ends of commerce and 
industry, but whether these ends arc the best ones is not a 
care with which the psychologist has to be burdened. Tor 
instance, the end may be the selection of the most efficient 
laborers for particular industries. The psychologist may de¬ 
velop methods in his laboratory by which this purpose can be 
fulfilled. But if some mills prefer another goal,—for instance, 
to have not the most efficient, but the cheapest possible 
laborers,—entirely different means for the selection are nec¬ 
essary. The psychologist is, therefore, not entangled in the 
economic discussions of the day. . . , He is confined to 

the statement; If you wish this end, then you must proceed 
in this way; but it is left to yon to express your preference 
among the ends.”® 

The proposed limitation of applied psychology is justified 
by Munsterberg on the ground that all causal sciences have 
to put up with the same rcniniciationhence whatever short¬ 
coming this may be, it does not attach solely to psychology. 

Thus the applied psychologist is freed from besetting 
obstacles and is ^iven a clear path only after submitting to the 
conditions of the direction. The method is quite convenient 
and might easily be endorsed by the present writer if it were 
not contestable on other grounds. 

The cardinal fault in Mi.instcrberg’s system is undue ab- 
.straction; and nowhere is this fact so patent as in his applied 
psychology. We must all admit that it is well for each man to 
know his place, and not to overstep the bounds of bi.s author¬ 
ity; but we can not accept the picture of this world as a 
great hierarchical war department where all orders are 
executed by the subalterns without questioning. In life such 
a state of affairs does not exist. The world may be a stage 
and all the men and women player.s, but most people have 
more than one part to jday, Can we really divide the \rorld 
into applied psychologists, legislators, attorneys, social re¬ 
formers, engincei.s, etc.? Is it not true that legislator.s arc 
frequently attorneys, and may not applied psychologist.s be 
social reformers as well as scientists? 

If the different departments of human endeavor were really 
to be subordinated to one another after Munsterberg's fasliion, 
we should scarcely ever have any reforms; wc should have 

® H. Miinsterberg, Ps^'cltology and Industrial Efficiency, p. 19. 

°C/. bis Psycholcclniik, p. 40 and Psychology General and Apfilicd, 
!>• 35T. 
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to wait a geological age for the legislator qua legislator or the 
legalist qua legalist to change his conservative, if not reac¬ 
tionary, way of thinking. It about this type of man that 
G. F. Arnold says; *' Whether wilfully or unconsciously 

blind to the fact that It has no application, he obstinately pur¬ 
sues the only method which he knows or wishes to know, 
convinced that salvation lies here alone, and affects to have 
solved the problem, though in truth he has all along been deal¬ 
ing with fictions and has arrived at the most artificial of 
results.”^ 

As a rule, the impetus that saves the situation comes from 
another quarter. It is the jurist who institutes innovations in 
the legal profession and not the legalist for whom precedent 
forms the only means of orientation. It is the social reformer 
rather than the legislator who is responsible for progress in 
legislation. Why, then, shall we deny the applied psychologist 
the right of bringing his observations, not merely his tech¬ 
nical knowledge, to bear on the general situation? 

Yet there is a certain plausibility in Miinsterberg^s analogy, 
which we must examine before proceeding any further. The 
fact cited is true enough. The engineer does not undertake 
to say whether the bridge shall be built. It is his business to 
set the actual building operations into motion; but it seems 
extremely doubtful whether any Public Works Department 
or economic commission would decide on the building of a 
bridge without first consulting engineering experts as to the 
prospects and possibilities. It will thus be seen that the co¬ 
operation of superior and subaltern antedates the actual 
decision about the end to be attained. 

But the analogy has other importa,nt flaws that must be 
exposed in the interest of our subject, and that only go to 
prove once more the danger of employing analogies in science. 

Suppose we grant that in state affairs a given project may 
be launched without, in the first place, consulting the person 
or persons to execute the plan; even so, we cannot apply the 
analogy to the case of applied psychology in general. The 
situation is different in more than one respect; and it is re- 
milrkable that these differences have reiiinined unnoticed, 
while the view of Munslerberg,—the theoretician of applied- 
psychology,—seems to have reassured the devotees of that 
branch in the belief that their path is free from moral 
scruples. 

The bridge analogy in reality opens our eyes to the issues 
involved, When we ask ourselves: Why is it that the same 

’ G, F. Arnold, Psychology Applied to Legal Evidence. 1913, p, 2, 
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illustration cannot hold of applied psycholog/j we discern 
three points of difference between the relation of the legislator 
and the engineer on the one hand, and the advertiser, let us 
say, and the applied psychologist on the other hand. They 
may be enumerated as the differences (a) between the social 
and the individnol end; (b) between the moral and the merely 
practical or expedient; and (c) between the objective os inor¬ 
ganic nature and the objective as human nature. Those who 
do not fully grasp these distinctions will, of course, continue 
to see in applied psychology an instrument to be used without 
discretion at the behest of the first employer. 

The legislative act that calls for the building of a bridge is 
presumably a social measure. The employer, however, who is 
anxious to receive suggestions as to the best possible manner 
of turning out a cheap quality of goods certainly has an 
individual aim before him. Converting these aims into utili¬ 
tarian terms, it may be said that the object of the legislative 
act is primarily the greatest happiness or well-being of the 
greatest number, while for the entrepreneur, the goal is his 
own greatest happiness, frequently at the expense of that of 
the greatest number. 

This first distinction was already alluded to by the writer 
in a more specific connection. '* Although the applied psychol¬ 
ogist must leave it for others to state what is desirable, and to 
decide on the state of affairs to be brought about, he must 
constantly have the object of his task in mind; and for this 
reason he has a right to examine the purport of the end that 
he is pursuing. He must ask himself whether It serves the 
purpose of the idea for which his labor is to be under¬ 
taken.''® 

The scope of this difference is more far-reachiiig and more 
ramified than one is led to suppose at first blush, for it in¬ 
volves a number of other fundamental questions, as we shall 
see later, anent the role of the applied psychologist in the 
sphere of human activity. 

The second flaw in the bridge analogy is even more flagrant, 
It is a fallacy of the day, one that follows in the wake of 
material success. The idee fixe of the successful man is 
efficiency at the expense of everything else, or perhaps con¬ 
versely rather, the goal of the efficient man is success at all 
costs. The line of reasoning in his case follows some such 
trend as this; " I am asked to advise X about such and such 
a matter. X knows his business well, and it is for him to 

®A. A, Roback, Psycliology of Confession, Uiiivershy Magasine, 
April 1917, XVI., p. 265. 
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decide whatever he wants. I am here merely to carry out his 
orders. The why and the wherefore are beside the point and 
do not concei'Ji me." In the inlellectnal sphere such an atti¬ 
tude would come under the rubric of the lacy argunient, but 
in practical alTaiis, this mode of thought is quite active and 
effective. School readers and primers abound in stories 
calculated to cultivate just this habit of mind, 1. c., to inculcate 
in the child a spirit of obedience and love of discipline, but 
surely the applied psychologist must have a broader outlook 
on life. He ought to l)e able to distinguish between what is 
desired and tvhat is desirable, between the professional and 
the moral issues. 

The bridge analogy is more or less plausible,—and to a 
great many readers it will probably sound convincing,— 
because here wc are moving in a professional realm. The 
engineer must bow to the authority of the legislator or the 
economist, because these arc experts in their field, and it 
happens that their field takes precedence over his, though as 
has been stated, the precedence is only partial, The order and 
relationship of the various sciences demand a certain subor¬ 
dination of sonic scientists to others. •Thus the psychologist, 
in a measure, looks up to the physiologist: the jihysiologist is 
somewhat dependent upon the rc.suUs of the clicmist and the 
physicist; and these, in their turn, court the mathematician 
with his j)ositive formulae, but this professional subordina¬ 
tion has no real bearing on our problem. In setting the actual 
building machinery into operation, the engineer is not beset 
by the question as to whether it is moral for him to under¬ 
take the task, unless, of course, he should liappen to be ap> 
pvoached by the enemy of his country to further their war 
plans, or a similar predicament should fall to his lot. Outside 
of these rare cases, his task is to determine merely whether 
a given project is practicable. It is different with the applied 
psychologi.'it who has also to consider the ethical iniplicalions 
of his task. 

The applied psychologist has a right to ask whether the 
object desired will serve the social as well as the individual 
end, lor the very reason that in ethical questions, it is fatuous 
to talk of professional authority. In such matters, every man 
is his own expert, and, therefore, is not bound to take orders 
from his employer unless the latter's individual aim is, at 
least, not incompatible with the social end. 

In a sense the same problem confronts every applied 
scientist; and we should be in a sorry state (at least in a 
sorrier state than we are at present) were the inventor, the 
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chemist or the physicist to consider the immediate end of his 
task only, A suitable illustration may be had from a passage 
in one of Wilde’s novels. We quote the impassioned appeal 
of Dorian Gray to his friend of former times, Alan Campbell, 
to destroy, by means of chemicals, the corpse of tiie artist 
that Dorian had foully murdered. In the following entreaty, 
it will be possible to detect, in a slight degree, the argument 
of the modern applied psychologist who wishes to keep the 
means and the end entirely apart from each other. 

Says Dorian Gray: 

"All I ask of you is to perform a certain scientific experi¬ 
ment, You go to hospitals and dead-houses, and tlie horrors 
that you do there don't aflfcct you. If in some hideous dis¬ 
secting-room or fetid laboratory you found this man lying on 
a leaden table with i*ed gutters scooped out in it for the blood 
to flow through, you would simply look upon him as an 
admirable subject. You would not turn a hair. You would 
not believe that you were doing anything wrong. On the con¬ 
trary, you would probably feel that you were Ijcnefitliig the 
human race, or increasing the sum of knowledge in the world, 
or gratifying intellectual curiosity, or something of that kind. 
What I want you to do is merely what you have often clone 
before." And when Campbell refuses to hear of the matter, 
Dorian's plea becomes more pointed. "Ko, don't think of 
that," he exclaims. " Look at the matter purely from a 
scientific point of view. You don’t inquire wliere the dead 
things on which you experiment come from. Don't inquire 
now."® 

It Is scarcely necessary to go to fiction for illustrations. 
We have only to mention the idealism of the inventor of 
dynamite in founding the Nobel Institute,.or the seeming in¬ 
consistency of Simon Lake, the inventor of the submarine, 
in publishing pacifist appeals in the form of large newspaper 
advertisements, while this country was on the verge of war 
with Germany. Inventors of the most infernal war-instru¬ 
ments will insist, with a certain amount of sincerity, that it 
was their purpose to benefit liumanity by their inventions and 
not to contribute to its destruction. This apologetic attitude 
in itself is sufficient to indicate that means and ends are more 
or less inseparable. 

It is only lately that such problems have been coming to the 
fore. Ethical issues have ’become so interwoven with the 
specific technological problems of the day that many of tlie 
acc epted and time-honored practices of the professions are 

“Oscar Wilde, The Picture of Dorian Gray, Chapter XV. 
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gradually falling into desuetude.. We are beginning to gauge 
things more and more according to their context and less 
according to tradition. The situation as a whole, and not the 
individual practice, is now to be the governing factor. The 
office of the physician, since the days of Galen and Hippoc¬ 
rates, if not from time immemorial, has been invariably to 
cure, to prolong or to conduce to life. The twentieth century, 
however, has seen a more intimate connection between the 
medical profession and social reform movements, with the 
result that physicians are not guided now, as the^ were wont 
to, by that absolute maxim which seemed as inviolable as 
a law of nature. And though the action of the physician who 
chose to decide for himself the fate of the new-born cripple 
raised a storm of protests on all hands, the very act serves to 
prove that medical ethics is undergoing a great change. _ This 
is even more evident from the part physicians arc playing in 
the birth control and similar movements, such as the steriUza- 
tioii of the unfit. The right or logic of such an alliance may be 
called into question, but our interest is primarily in the fact 
of such a .fhowing us that the means can not be 

absolutely divorced from the end, as Mlinsterberg explicitly 
and other applied psychologists implicitly hold. 

The applied psychologist, unlike other applied scientists, is 
in a somewhat peculiar position because he serves in the 
capacity of a go-between,—and here we come to the third 
point of difference between psychotechnics and other kinds 
of technology. The bridge that the civil engineer buiJds may 
shape the destiny of whole nations, yet it can not be said 
that his energy is directed, in the first instance, toward a 
human objective.'* There is no interaction here between 
personality and personality as in the case of the applied 
psychologist, whose business it is to act as an intermediary 
between two parties, in fact, between two opposing sides, 
The civil engineer does not undertake to influence anyone’s 
iut»id. His work is physical in the sense that any task can be 
called physical. A more subtle demand is made of the applied 
psychologist, He is looked upon as a medium between the 
salesman and the purchaser, between manufacturer and con¬ 
sumer, employer and employee, advertiser and reader, Theo¬ 
retically speaking, his function is to bring about an under¬ 
standing between the two parties concerned with the least 
expenditure of time and energy. In that case, we might 
regard him as a mental broker whose interest it is to serve 

*®A, A. Robaclc, Psychology as Applied to the Natural Sciences, 
This Journal, 1917 , 1., pp. 145 - 146 . 
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both parties fairly. Every applied psychologist would prob¬ 
ably agree, in theory, to this premise. Thus we repeatedly 
find in Miinsterberg’s later books the injunction that the 
applied psychologist must be impartial, that he must set about 
his task without prejudices, either economic or social, The 
injunction is a good one to have,in mind, yet in practice it is 
far from being carried out. In abstracto the applied psychol¬ 
ogist is in the service of humanity, in reality he is in the employ 
of the one who can pay and actually does pay for the advice 
and other, perhaps more practical, help he is receiving. Couch 
it in whatever terms we please, the applied psychologist is, 
under present conditions, an agent, not a broker. As an agent, 
he looks after the interests of the advertiser, the employer, 
the manufacturer, the salesman, etc. If this conclusion is 
denied, we have only to asic what applied psychology has to 
offer to the consumer, the employee, the purchaser, etc. 

It does not require any subtlety to perceive this one-sicled- 
ncss. The limitation attaching to applied psychology, though 
not inherent In it, has never been brought home so clearly to 
the present writer as on one occasion when, after delivering 
a talk on applied psychology to a mixed audience of 
radically-minded people, he was heckled by a moderately- 
educated Irishwoman who, in spite of her prolixity, succeeded 
in making her point. No "one, at the time, felt more than the 
lecturer that his rejoinder was only a lour de force, that 
whatever benefits the workingman should reap by the efforts 
of psychology to perfect the industrial efficiency system, the 
advantage accruing to him would be only indirect, while the 
employer is gaining a net profit out of the psychologist's 
findings and management. 

This phase of the story scarcely requires any amplification. 
Munsterberg’s work in applied psychology has largely been 
indicted on this count; and it will be instructive to read how 
his Psychologic nnd das IVirtsc/iaftsleben has fared at the 
hands of a German critic, who speaks in a derogatory manner 
of the Amerikanistfsche Tendena which he finds in the book. 
In the detailed review by Willy Hellpach^^ of the German 
version of Psychology and Industrial Efficiency, the tone is 
somewhat more polemical than it might have been and betrays 
an irritated attitude on the part of the reviewer; but, making 
allowance for the vehemence of his criticism, it is not to be 
denied that Hellpach has put his finger on the weak spot 

^iWilly Hellpach, Hugo Munsterber, Psychologic und 'Wirtscliafts- 
Icben, usw. Zeitschrift fiir angewandte Psychologie, 1913-14, VIII., 
PP. 567-583. 
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when he says, in the course of his review: “ Der Psyclio- 
technikev darf bald mn die wiitschaftiichen Ziele sich kiim- 
mern, luid bald hat ei sic zu ignorieren, Er darf sich um sie 
kuininerii, solaiige er sie billigt; solange er jeneii Amerikaii- 
isclicii Optiniisiiuis sich bewahrt fiir den die wirtschaftiiche 
Prosperitfit ein Selbstzvveck ist, clem alle, aber auch. alle 
auderen Riicksichteii LintergeQi'duet werden diirfen. Aber die 
wirtschaftlichen Zicle gohcii den Psychotecliniker in deiii 
Augenbliclce nichts mehr an, wo er beginnt sie zu missbilligeii, 
an ihrere Giite zu zweifchi. Daiin sinkt er in die Stelle des 
konsultiereiidcn Psychologen engsten siiiiies zuriick; danii hat 
er die pj-obleine zu nobmen, die ihm gereicht werden, und ihre 
beste experiiuentale Losung zu erwirken.”^® 

Hcllpach makes no effort to stop and consider the issues at 
stake. He contents himself rather with pointing out the con¬ 
tradictory phases of Miinsterberg’s various steps. In fact, in 
one place, he signifies his willingness to accept Muiisterberg’s 
position of subordinating applied psychology to the practical 
pursuits in life, provided the whole scheme works out con¬ 
sistently. We feel, however, that the problem is more funda¬ 
mental than would appear from Hcllpach's dialectic, and es¬ 
sentially formal, review. It is for this reason we have sought 
to approacli the subject from an analytic nn^le. It is not so 
important to expose the contradiction as to discover its cause. 

The weakness of the applied psychologist seems to be the 
weakness of every practitioner, and may be called the prac¬ 
titioner's bias,—a phenomenon most noticeable with the 
lawyer, It mii.st, however, first be establislicd whether the 
applied psychologist is to be considered as a mere practitioner, 
If we attach any value to Munsterberg’s claim for applied 
psychology, then any department of psychotechnics is “ nkht 
lifcmgcr echfe Wisseiischoft a!s die thcorctische Psychol- 
As a scientist, then, it is incumbent ivpon the applied 
psychologist to eliminate, as much ns possible, personal 
motives and to serve the interests of humanity at large, rather 
than to align himself with one set of people against anotiier. 
Yet in fairness to him, it must also be pointed out that there 
is more to be accomplished on the one side than on the other, 
It lies in the nature of things that the advertiser, the sales¬ 
man or the employer is the active party, while the reader, the 
purchaser, the employee is veceptivc. The former have a posi- 
tivc blisiiie.<;s before them; the latter can only be taught how 
to protect themselves against the measures of the industrial 

**Z,<7c. cit,, p, 570. 
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and commercial officials. Their task cau, therefore, ouly he a 
negative one; but even so, it need not be wholly neglected as it 
has been done hitherto, and, fuithermorc, it is desirable that 
discretion should be shown in catering to consiilters. 

If the applied psychologist never takes the trouble to in¬ 
quire into the aim of his consitUcr, the situation would be 
unfortunate indeed. It is puerile to take up a legalistic 
attitude in such matters and to further every selfish and anti¬ 
social motive so long as the undertaking is within the bounds 
of the law. The psychologist knows that an advertisement 
with a sexual setting will enhance its force of appeal, yet 
such information, in the opinion of the writer, is not to be 
spread broadcast among advertisers, though not a lew of them 
arc tlieir own psychologists in a practical way. There arc no 
keener applied psychologists than the newspaper men in this 
country with their formidable headlines, amplified sensations, 
silly cartoons and infantile " funny pictures." If success 
counts, they must be congratulated on their achievement in 
stultifying the masses; yet what should wc think of the 
applied psychologist who, on being asked how to increase the 
circulation of a newspaper, should put those means at the dis¬ 
posal of the questioner? 

No connivance on the part of a consulting psychologist can 
be justified on the ground that applied psychology is an 
science and is, therefore, not concerned, with 
cuds, If we clioose to accept this professional view, we shall 
be involved in no end of difficulties. As no purpose is ulti¬ 
mate, or absolute, there will be a tendency to rule out all 
ends and to ignore every consideration but what is expedient. 
The applied psychologist would then be reduced to the part of 
a Figaro, who manages to steer clear of all scruples, so long 
as he is compensated for liis services. We should hope to see 
a brighter future for the applied p.sychologist than to be 
placed on the same level with the factotum barber of former 
times, 

Applied Psychology in the Future 

We have pointed out the chief limitation of present-day 
applied psychology. It would, however, be erroneous to sup¬ 
pose that the whole department is to be discarded because of 
this defect. As a matter of fact, the defect has ari.sen out 
of a misconception. 

The conclusion has been reached that applied psycliology 
has no voice in defining and determining ends ,—which is a 
perfectly valid inference, considering the nature of applied 
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science in general,^and forthwith it is assumed that applied 
psychology has no concern whatever in the purpose of the 
end to be attained. This transition from an obvious fact to 
an unproven assumption is manifestly un^varranted. We must 
surely realize that there is a difference between the positive 
operation of determining an end and tire negative task of 
checking U up. Not only has the applied psychologist a right 
to examine the project that is laid before him, but he is in 
duty bound to do so. 

Applied psychology is still in the stage prior to, Tuitosis. 
When the division does take place, there will emerge two 
types of applied psychologists, each with a different function. 
The time is not yet ripe for a thorough organization and 
specialization of- the whole field. It is inevitable that the two 
attitudes should conflict in that department for the reason that 
the territory has not yet been divided. It will not take long, 
however, before we shall see an army of con^uftinp psychol'- 
ogists looking up towards the theoretical discussions of the 
few general applied psychologists, whose main office it will be 
to direct the profession along scientific and moral standards. 

At the present time, we arc in the process of building up an 
ethics of applied psychology. Naturally this line of work can 
not go on pari passu with the technological part proper^ be» 
cause we are dependent for the moral issues on the actual 
problems set us. The same is true of other branches of 
human endeavor. Legal ethics is a comparatively late- 
development; and those who were responsible for its creation 
were not practising attorneys, but jurists who viewed the 
everyday cases in a philosophical light and treated them sys¬ 
tematically as a connected whole. The practitioner precedes 
the jurist in practice, but the latter takes precedence over 
the former as to final authority. 

The fact that there are such things as business ethics and 
legal ethics, in spite of the proverbial unscrupulousness of 
merchants and lawyers, .should make us see what we have to 
expect of further developments in applied psychology. To 
be sure, there will always be a number of individuals who 
would not even attempt to rid themselves of the practitioner's 
bias. The total separation of means and end would impress 
them as the very course to follow, but as this field of psychology 
advances, there will always be enough theoreticians to expose 
that' weakness and to demand a certain autonomy for the 
consulting psychologist. 

Since applied psychology is still in its swaddling clothes, 
we need not be surprised at its being treated by means of ana- 
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logics. The mistake of one of its nurses will not thwart its 
normal development, 

In the social sciences, it is the point of view as a whole that 
undergoes a change rather than the particular theories and 
hypotheses. Much of Ricardo's economic theory, for instance, 
is still sound, but it is the new setting of the Austrian school 
that represents the great advance of political economy in 
recent years. Similarly the jurisprudence of the days of 
Austin and Maine is of a different texture from the brand 
elaborated by Jhering. The whole subject now presents an 
entirely different aspect with which the great British jurists 
could not have been familiar in their day. May we not pre¬ 
dict a similar change of viewpoint In the case of applied 
psychology, in so far as it is a social science? 



PRACTICAL APPLICATIONS OF PSYCtlOLOGY IN 
THE TREATMENT OF CERTAIN PSYCHOPATH- 
rCS (AND OTHER NEUROPATHOLOGIES)' 


By A, W. Trettiem, Toledo University, Ohio> 


Wlieii your President did me the honor to invite me to 
address this body to-night, he suggested that the topic relating 
to Psychology and Psychopathies would be appropriate and 
acceptable. Your interests are essentially medical. Mine are 
psychological and educational. PIcnee my subject; Practical 
Applications of Psychology in the Treatment of Certain 
Psychopathies (and other Neiiropathojogies). 

In discussing thi.s essentially technical subject I .shall treat 
it from the standpoint of a psychologist and set forth as clearly 
ns I can the fundamental psychological principles involved, and 
let YOU maUe such medical deductions as you may, 

Since coining to Toledo I have been interrogated regarding 
the phenomena of hypnotism, tiiesmerism, magnetism, spirit¬ 
ism, clairvoyancy, mind-cure, spiritualism, thought-transfer¬ 
ence. fortune telling, Christian Science, phrenology and a host 
of other allied interests. Now all of these are without doubt 
legitimate matters of psychological inquiry; but these inquiries 
suggest the index by which the psychologist may judge the 
present status of the popular notions of psychological specu¬ 
lation. To many persons who are otherwise very thoughtful 
and intelligent, psychology has not yet risen out of the vague 
fog of medieval mysticism. It is the business of the psycholo¬ 
gist to analyze the phenomena involved, clear away the chaff 
of superstition and carefully garner the truth of the soul's 
experiences, 

^ P.sychology has passed from the mystical, purposive abstrac¬ 
tions to a new day of tlie study of causal relations. The 
psychological laboratory has been established with its varied 
equipment, for the most subtle analysis and explanatory inves¬ 
tigation of the mind's phenomena. With the laboratory there 
came the experimental method and technique. It began with 
the simplest experiments on sensations and impulses. The 
higher psychic states liowever seemed to defy the experimental 
method. But just as in the physical sciences the most complex 


iRead before the Toledo Academy of Medicine, Feb. 2, 1917. 
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phenomena have yielded to the experlmeiita! method, so the 
higher and more complex phases of the mind’s experiences 
liave been conquered one by one—memory, imagination, asso¬ 
ciation, Reeling, judgment, emotion, phobia and inhibition—all 
have become subjected to the scientihc methods and arc yield¬ 
ing rich fruits to science. 

But our modern age is a practical age, and psychology is 
responding to its needs. This new psychology, if it may thus 
be designated, is rich in its possibilities of application to‘our 
life's problems, wherever the human element is a factor. 
Hence we speak of the psychology of memory, attention, busi¬ 
ness, crime, pathology, fatigue, hue art, religion, etc, 

The physician is a man of science. But he is more. He 
must also be able to apply the results of science to the pre¬ 
vention and relief of human ills. He has but one aim, jjamely 
—the health of the patient. To secure this end he sumnions 
the contributions of the various sciences—clicmi.stry, biology, 
physiology, and physics for both diagnostic as weii as thera¬ 
peutic purposes. And now, what has psychology to oiTer for 
the relieving of human ills? 

Ill the first place, modern psychology has established a new 
relationsliip between body and mind. As a matter of course, 
mind and body arc interrelated wherever action is performed, 
whatever may be our philosophical theory. Physical changes 
are accompanied by psychical changes. " There is no neurosis 
without its accompanying psychosis" is a well established law. 
A disturbed liver produces melancholia. A wholesome meta¬ 
bolism produces an optimistic mind. An affected thyroid gland 
produces a disturbed mental state. On the other hand, the 
converse is true. "There is no psychosis without its accom¬ 
panying neurosis." The whole muscular apparatus is set into 
motion by a mental state. A picture upon tlie screen may 
make the cheek blush or turn pale, which means that the large 
groups of blood vessels have become dilated or contracted due 
to the impulse from the vaso-motor nerve libers. The action 
of the heart changes, the lacrimal glands overflow and flU the 
eye with tears. In a state of concentrated attention, which 
means, physiologically speaking, muscle tension, the postvux of 
the body is changed, re.spiration, circulation, digestion and 
excretion are all more or less affected. The imagination may 
directly, stimulate the secretions of both the ductless and the 
duct glands. 

Experiments conducted upon rabbits and other aniiiials show 
conclusively that fear and fright does have a direct influence 
upon physical growth and development. When the animals 
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were kept in a constant fright it affected the functioning of the 
gJands, changing the chemical processes of the body so as to 
prevent normal development. Observations upon school chil¬ 
dren go to show that fear of punishment, of examinations, of 
teacher or school-mates interferes with health. Laboratory 
experiments show that the slightest feeling may have its influ¬ 
ence upon the pulse, respiration, digestion, glands and circu¬ 
lation. That thoughts give impulse to nerves that enervate 
the muscles. 

In a word, any or all of these disturbances whether of physi¬ 
cal or psychical origin produced changes of a physical or a 
chemical character, that tend to disintegrate or reconstruct the 
tissues, Some of these changes are, in our present state of 
knowledge, irreparable. Some possibly may be restored by 
physical or chemical agencies like drugs or electricity; others 
may be affected by physiological or neural stimulations as in 
the case of osteopathy; still others by an appeal to the special 
sensory centers and muscular manipulation, The so called 
" cure " is effected in each by aiding nature's processes of 
metabolism, But there arg other changes that may be stimu¬ 
lated by psychical impulses which affect directly the physio¬ 
logical functions as truly as a bath, an electric current or an 
opiate. Ill either case the effect upon the nerve cell is either to 
stimulate or to inhibit the functional processes of the organism, 
Modern observations and experiments in every held of psy¬ 
chology verify Seguin’s law stated a half century ago, namely 
—to exercise an organism develops its function; to stimulate 
the function develops tlie structure of the organism. 

Without doubt nine-tenths of the organic troubles of the 
race would be prevented or remedied if man responded intelli¬ 
gently to this simple law of hygienic living. In a simple 
statement the sensations, feelings, pain and pleasures and 
rational thought itself arc the re-actions of the physical and 
psychical to warn, to invite, to lead the way to health and good 
fellowship in a world of constant flux, He who runs may 
read and take warning; or he must pay the doctor’s bills. The 
ailments in which the average practicing physician applies his 
common sense psychology are too numerous to rehearse. 
Rapid progress is being made in our general educational cam¬ 
paign on health that is destined to make for human betterment. 

The second role which psychology is playing today is that 
of a diagnostic .function in certain neural disturbances. 
Modern psychology is a biological science; and as such the 
principles of a genetic psychology have developed contem¬ 
poraneously with the theory of biological evolution and the 
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unfolding of a comparative neurology. The tracings in the 
development of the nervous system parallel organic evolution 
from t\\e lowest to the highest forms. In the simpler undif¬ 
ferentiated tissues of the lower forms of life there is a direct 
response to the stimulations from the world without; with 
higher organization of function and increasing differentiation 
the sympathic and the central nervous organization takes form 
up to man where the brain is par excellence the organ of 
co-ordinating functions. The psychical processes arise and 
become an integral factor in the reaction of groups of cells 
that function as ganglia. 

This psychical element may either inhibit or re-entorcc the 
original impulse. And all along the line of development every 
species of the race has left its contributions in ganglionic 
organizations in the struggle of life and death, in binding 
together those vital organs that may best sustain such groups 
of co-ordinating muscles as will succeed in doing the world’s 
work. The work of Gall and Burdach in tracing these nerve 
tracts, of Ford and Nissl in showing the effect of severing 
nerve tracts, of Hughlings Jackson In formulating his three 
level theory of nerve functionings in the cord and brain, of 
Flechsig and Meynert in establishing the functions of different 
areas in the cerebral cortex; and later work by Kolliker, by 
Cajal and scores of others like Meyer, and Kraepdin has 
paved the way for the group of genetic psychologists like Hall, 
Jung, Freud and their schools, which are tracing the reactions 
of various ganglionic groups in the appearance of different 
psychical impulses, instincts, feelings, emotions, sensations and 
the higher forms of mental, emotional and volitional complexes 
as they appear in the process of mental evolution. And with 
the aid of the psychiatrist they arc teaching the nature and 
causes of mental arrests as well as the processes of deteriora¬ 
tion as they occur in the various forms of psychopathology and 
neuropathology. Practically all of this most remarkable chap¬ 
ter of science has been written by the generation of men now 
just closing their life work. How are wc applying this rich 
fruitage to relieve human ills? 

These studies have thrown considerable light upon etiology 
as based upon the genetic viewpoint. From them wc get three 
quite distinct neuropathic periods, The period of infancy, to 
the age of three or four; the period of childhood, to the age of 
ten; and the adolescent period. Each period is fraught with 
dangers quite distinct from the others. 

First, the period of infancy is subject to nervous disorders 

i the form of convulsive seizures, paralyses, idiocy, imbecility, 
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due so far as oui- present knowledge reveg.ls to an unbalanced 
or defecti-ve development of the sympathetic nervous system, 
the cord and brain; the causes have been traced to predisposi¬ 
tions, malnutrition, toxins, diseases and sudden nerve shocks 
that either exhaust the cells or produce an unbalanced cov> 
dition between the motor and the inhibitory powers of the 
brain. If these maladies attack tile fundamental or basal 
ganglia they usually interfere with the growth and clevelop- 
iiieiit of the higher association centers that affect the intellecLufil 
and emotional life. 

What can psychology do to cure these forms of neural dis¬ 
turbance? Directly, to the afflicted patient, it can accomplish 
nothing except through Seguin's law—by a stimulation of 
effort and function to structure. Little is yet being acconi- 
plislied in profound attacks. ’ Indirectly, in the matter of 
tracing causes and organizing an educational campaign of pre- 
vciition, psychology is rendering important service. It can 
further assist in psychological diagnostics by placing responsi¬ 
bility Cor proper legislation for social and race betterment, 
Psychology can also suggest a course of training that may 
conserve and develop every power of the patient to the fullest 
and best of which it is capable. 

During the second period, the period‘of childhood, the body 
is undergoing a series of changes that in a peculiar way tax 
the central nervous system and cause neuroses peculiar to this 
period. This is the age of second dentition, and digestive 
impairment is common. It is called the age of anemia, Dr. 
Hertel’s studies go to show that in girls the percentage of 
sickne.ss rises rapidly from the first to the third year of school 
life, He concludes that "avc must put aside all illusions and 
confess that the present generation of young girls is weakly, 
anemic and nervous to an extraordinary degree.” In the 
development of the nervous system the child is passing from 
the sensory to the motor period of life. The accessory motor 
centers of the brain are functioning more or less independently 
in accordance with the race tendencies;—hence many indepen¬ 
dent automatisms make their appearance. More than one 
hundred and twenty-five difTerent forms of these have been 
counted. Most of these have to do with the face and hands 
because these centers are most highly developed; they may, 
however, involve the entire motor system. 

These foims of neuroses among children are known in 
medical literature as chorea. Qiorea is a functional disease 
which is characterized by irregular, involuntary twitchiiigs of 
groups of muscles. These irregular choreaform twitcliings 
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are the outward signs of tin unstable and incomplete cerebral 
development. 

Psychology can assist in a proper diagnosis of these various 
forms of chorea, it can distinguish those forms which mani¬ 
fest a depleted vitality, requiring the rest and free play treat¬ 
ment, from those which are of functional incoordinations 
requiring training and direction through organized habits of 
application by bringing together the coordinations of the fund¬ 
amental and accessory centers. These incoordinations are the 
roots upon which all specialized motor training must be grafted. 
During this motor period the effects of Infantile cerebral 
paralysis become peculiarly apparent. The paralysis is the 
result of a cerebral lesion whi^ cannot be removed by any 
therapeutic measures, Hope is expressed that good results 
may be obtained by orthopedic appliances and by tendon- 
transplantation. Psychology is just beginning to apply itself 
to the re-establishment of function through the process of 
re-education, This process rests upon the principle laid down 
by Seguin and gives much promise of good results. 

The third period—adolescence—is the age that is peculiarly 
susceptible to the various forms of psyclio- and neuro-patholo¬ 
gies. In consequence of tlie process of physical and clieinical 
reconstruction the nervous system is put to the test in a peculiar 
way. New demands are made by the digestive organs; and 
these give rise to digestive disturbances which manifest them¬ 
selves ill distorted appetites, constipation, and flatulency. The 
heart, in order to meet these demands, may double its size, 
giving rise to cardiac disturbances of palpitation and nervous 
flutter; while the composition of the blood often produces a 
chlorotic condition. These changes tend to produce irritability, 
inertia and a nerve tension that causes in the adolescent an 
oversensitiveness of the psychic. 

With the influx of new instincts and impulses wholly un¬ 
known to the youth before he becomes morbidly conscious of 
every physical process, he counts his pulse beats, and feels 
their irregularities, and as a consequence he develops a " cardo- 
phobia." With digestive disturbances there appear dermal 
eruptions, muddy complexions and various forms of skin 
disease. These also add to his already supersensitive nature. 
Adolescence is undoubtedly the age of incubation for many 
grave afflictions, “ so that the germs of death are now taking 
root,” as Dr, Hall says, "like tares among the forces of the 
budding, vernal life.” Medical literature in the past has 
neglected the dangers of this most important period of human 
life. 


4 
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An index of the demands made upon the nervous system 
may be seen in the nature and varieties of neural as well as 
psychical disturbances. From the extreme form of ideoglas- 
sia,'" in which the person speaks in his own strange tongue, to 
the more common forms of stuttering we have illustrations of 
nerve incoordination, Before articulate speech is possible the 
higher cerebral centers must grip by the process of develop- 
mental coordination the sympathetics with the special ganglia 
and the brain centers that control the manifold musculatures 
of the speech centers—both sensory and motor—respiratory, 
laryngeal, glossal, facial; in fact the entire being, for the time 
being, functions in conscious speech control, and then reduce 
all again to the realms of the subconscious. Let any one of 
these centers play false and pandemoniutn reigns—in the form 
of psychical confusion and incoordination in which glands, 
organs and systems fully participate; and thought, feelings and 
emotions, muscle and neural deterioration, indigestion, chorea, 
and spasms may be the result. Psychology can analyze and 
stimulate through nature's batteries of the cerebral cortex those 
centers of muscle, thought and emotions that require stimula¬ 
tion and suppress those that require mhibition and thus restore 
the proper balance—controlled speech, These are functional 
impai 1^10013 that no chemical or electrical stimulation will 
affect. 

Epilepsy is a disease that has been discussed since ancient 
times,—both in medical literature and in Holy Writ. The 
term epilepsy generally suggests neiwe spasms, violent seizures, 
idiocy and imbecility—a conflict between the deeper reflexes 
and the higher neural and psychical processes. An epUeptlc 
may belong to the lower strata of development; but there is 
also the ideopathic epileptic who may rise to the plane of a 
college graduate—these latter forms including the so-called 
reflex convulsions due to au unbalanced nerve functioning 
brov\ght on by injuries, and by excesses of various kinds, 
drugs, opiates, great emotional disturbances and the like, which, 
pi'oduce profound fatigue. Certain basal ganglia or reflex 
centers gain the ascendency over the cerebral processes. By 
means of suggestion and psychoanalysis psychology can inhibit, 
stimulate or reinforce the dormant centers and thus rc-estab- 
lish the normal reaction. 

Hysteria may be described as a defect of will power and an 
excess of emotional excitation, including the hysterical mania 
in children or acute mania of the adolescent period;-this dis¬ 
order lends itself readily to psychological treatment. The 
nerve discharge may be re-directed into other channels; and 
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the irritable, excitable, sleepless, crying, laiighing, conliised 
delii'inm may by this means be transformed into a calm, scH- 
controlJed, rational state. In this sajne group may be placed 
many of the phobias, which persist as emotional complexes and 
attacks. These appear in the post-adolescent years, especially 
in women; and they tend to make life a burden to the patient 
and his family. Many physical ills are caused by fear of dark¬ 
ness, of burglars, of cats, of growing old, of being unpopular, 
of unpleasant companions, of irksome work, of remaining 
single, of child birth, of inconstancy and by a coimtle.ss thou¬ 
sand other fears which cause worry and in.somnia, and which 
drain the cup of life to the dregs prematurely. P.sychology can 
break up these emotional complexes, can remove the vestigial 
core, and can permit the psychic wound to heal, giving rise to a 
personality that is not rent in twain by conflicting motives, 

These are but instances in the realms of everyday experience; 
others might be reported. From these it is apj)arent that con¬ 
sciousness is a potent factor in Iniman history, and that applied 
psychology has an important service to perform in the evolution 
of the race, 

Case 1. Youitg man, IT. H., aged 21; voice did not change 
at the adolescence period; voice in high, nervous and uncon¬ 
trolled pitch, His affliction was of great annoyance to him as 
he is a student hi the university and has professional ambitions. 
The affliction is said to be due to a cold and a nervous throat 
trouble which occurred during the adolescent period; it has been 
diagnosed as " a congenital insufficiency of vocal cords,” what¬ 
ever that may mean. Chemical treatment by means of drugs, 
electriccal stimulation, and mechanical manipulation ivere with¬ 
out effect, His was a functional disorder due to a psyclucal and 
neural cause. The vocal cords were examined and found to be 
normal in structure. The nerve tension was relca-sed, the con¬ 
scious voluntary centers of the brain were incited to control 
the correct processes and submerged below the threshold of 
consciousness, and in this manner the normal function was 
established. 

Many cases of speech disorders arc of this nature of nerve 
incoordination—functional—and can be treated successfully 
only by proper psychological methods, either by suggestion or 
by psychoanalysis, 

Case 2. A boy, B. C., thirteen years old; at school he was 
rebuked by his teacher; he refused to speak, became stubborn 
and for several months remained a silent member of the class. 
He was brought to the child clinic on October 5th, last. A 
physical examination revealed no abnormal conditions. His 
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nerve reactions were normal and his motor control was good. 
All of the psychical processes,—perception, memory, imagina¬ 
tion, association and judgment—were developing in a normal 
manner. His inhibitions were abnormally strong. 

Several questions of a personal nature were put to him 
sharply when he turned pale. His hands began to tremble; 
his mouth became dry; his tongue clung to his palate; and he 
swallowed incessantly. His pulse increased, and he became 
mute. Employing suggestion, and psychoanalysis we began a 
process of re-education extending over several weeks, with the 
result that the lad appeared before a section of the North¬ 
western Ohio Teachers' Association during the latter part of 
October and spoke to that body without embarrassment for 
several minutes. He is now quite master of himself, 

This type of case is very common in all walks of life, 
especially among growing children where the process of func¬ 
tional development and nerve control Is incomplete. Suggestion, 
control, and direction of attention in establishing dehiiite habits 
of reaction will prevent these disorders; these measures may 
bring about a permanent cure if taken in time. 



WHAT CAN THE PSYCHOLOGY OF INTERESTS 

motives, and character contribute 

TO VOCATIONAL GUIDANCE?' 


By Joseph K. Folsom. 


In this paper I shall endeavor to discuss some by-products 
oI recent psychological reflection and research in so far as 
they relate to vocational guidance. It is not expected that 
these will be of more than suggestive value. "What Can 
Psychology Contribute to Vocational Guidance?" would be a 
theme for a volume. It would include all the applications of 
mental tests of all Icinds, tests of skill,. etc.» to vocational 
problems. But there is a field within the province of psy¬ 
chology which, compared with this field of intellectual tests, 
etc,, has been given slight attention in a really scientific way, 
but which mav prove to be as important if not more so than 
any other. This is the psychology of interests, motives, senti¬ 
ments, emotions, will—what is often called the "character” 
eide of mental life as distinguished from the "intellectual," 
It is not necessary to explain in detail the nature of this 
distinction—which is an important one even though we have 
given up the old idea of separate departments of "faculties" 
of mind. Roughly, for our purpose, the one field includes 
the various habits of manipulation (skill), language and other 
symbolic habits (intelligence), and of sensory impression, all 
of which habits are of significance not as individual habits, 
but through the abilities which result from them, which can 
be measured by tests. The other field, which is our present 
subject of discussion, includes the emotional reactions, among 
them satisfaction and annoyance, with their connections to 
various stimuli. What is of significance here is not so much 
measureable abilities resulting from them, but the habits 
themselves—that js, the strength of the various emotional 
reactions and the nature of the stimuli to which they have be¬ 
come attached, 

This domain lias been largely the prey of pseudo-science, 
and whoever enters it puts his activities therein in great 

' Paper submitted to Mr. Meyer Bloomfield In partial fulfillment of 
requirements of course in Vocational Guidance: Teachers’ College, 
Columbia University, May 19,1917. 
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danger of being colored by a suspicious and unscientific 
flavor. Nevertheless, although phrenologists have made char¬ 
acter traits separate departments of mind, revealing them¬ 
selves in "bumps” on the skull, although amateur psycholo¬ 
gists of the business world compile long lists of character 
qualities without meaning or defined purpose, although pseudo¬ 
scientific formulas for reading character on the basis of crude 
analogies and undemonstrated correlations are spread abroad 
and conmiercialized,; still this is a legitimate field for really 
scientific consideration. 

(1) My first suggestion is that the objective or behavior¬ 
istic view of human nature be taught to vocational scientists 
and that they be encouraged to think in these terms, By this 
I mean, practically speaking, that the fundamental terms or 
units in which human character must be conceived, are 
and response, and not ideas or sentiments or images 
or any bits of "mental content” or "mental stuff” or "data 
of consciousness,” By this I do not mean that these subjec¬ 
tive terms are not to be used at all, but that \yhen used they 
are to be recognized for what they are, —i. e., simply names 
for various types of relationship which we observe or infer 
between stimuli and responses and the environment, and not 
as the ultimate data of a psychic world order distinct .from the 
physical world. At present I cannot say specifically just how 
this difference of philosophical conception would make a dif¬ 
ference in the practical efficiency of vocational guidance, but 
if clearer and more rational conceptions are ever agents of 
improvement, we need not doubt their value here. I can 
easily point out how the objective conceptions would seem 
very likely to facilitate other conceptions that would solve 
vocational problems more efficiently. The beneficial effects 
would be mainly indirect, but none the less important. 

(2) Growing out of this is the problem of character 
qualities. The first impulse in attempts to tabulate human 
nature for vocational purposes is to make out a great list of 
qualities. Many employment systems demand that the indi¬ 
vidual be rated in dozens of these traits, listed like physical 
measurements. The trouble with, this method as it is usvtally 
used is, first, that the conception of " qualities of character ” is 
misleading. It is static and should be dynamic. A man does not 
"possess” so much honesty and justice and conscientiousness 
and leadership in the sense that he " possesses ” a head and 
two arms or a 36-jnch chest circumference, but these adjectives 
are to be thought of as naming characteristics of his behavior 
and its stiiindi. 
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Second, these trait lists could he handled with more intel¬ 
ligence if they were properly distinguished according to the 
ki)td of relationship designated. Thus traits fall into two 
groups, (1) those that designate kinds of bcliai’ior, and (2) 
those that designate the stimuli to which many kinds of be¬ 
havior are attached. Under (1) would come energy, kind¬ 
ness, aggressiveness, cheerfidness; while under (2) would 
come patriotism, loyalty, honor, justice, morality,—what are 
called " sentiments." If this distinction were borne in mind, 
traits would be more intelligently used and interpreted, with 
regard to their origin, permanence, and vocational significance. 

A third trouble with these traits is that they fail to discrim¬ 
inate between different situations, and they assuiiie too great 
generality. A man may be very aggressive in familiar situa¬ 
tions, but timid in strange surroundings. Lack of concen¬ 
tration may be simply inability to cencentratc on certain kinds 
of work. The most cheerful individual in the office when 
things go right may be the ugliest when things go wrong. 

To obviate this difficulty several methods might be used. 
One is to specify on these character blank forms all the more 
important and critical situations which come up in the occu¬ 
pational daily life and record the individual's reaction to each. 
Schematically, the question would be put: How does A, as 
compared with other individuals, react to the following situa¬ 
tions?—Then follow a list of situations and stimuli sucli as: 
being alone, noise, being criticised by a superior, outdoors, 
close confinement, mechanical detail, dirt, dangerous tools, 
carelessness of inferiors, etc. Such a list could easily be de¬ 
vised to represent the most important situation-elements in 
any vocation or in vocations in general. Dean Schneider has 
well recognized this principle in his list of characteristics of 
men and jobs. Several of his trails, such as settled vs. roving, 
indoor vs. outdoor, directive vs. dependent, small scope vs. 
large scope, belong to this category, i. e,, they refer to 
rather than to general qualities of behavior. 

This matter is wonderfully clarified by the principle of the 
conditioned reflex, a concept developed in studies of animal 
behavior, and in terms of which the behaviorists would ex¬ 
plain all human learning and the development of character. 
Briefly, it is this. If when a dog is fed a bell is always 
sounded within his hearing, after some repetitions the sound 
of the bell alone, without the food, will produce secretion of 
saliva, although previously it was a perfectly indifferent 
stimulus to the animal. The secretion is an original reflex act 
as provoked by the original stimulus of food tasting; but as 
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produced by the bell it is an acquired or conditioned reflex, 
the bell being called the conditioned stimulus. The two 
stimuli have become associated through their being presented 
together many times. Now the same principle governs all our 
reactions, those that are called tliinking- and feeling as well as 
secreting saliva. A man may come to loathe indoor work 
because some past condition which produced illness was 
associated with indoor environment, not because of any gen¬ 
eral quality of “ restlessness" or what not. A man may 
resent criticism so severely that his vocational efficiency is 
impairedj not from any general quality of independence or 
" know-it-all-ishness ” but because of some childhood expe¬ 
riences. The eflEects of noise, fatigue and environment upon 
the worker, which also have been well discussed by Dean 
Schneider, and the general "energizing" effect, as he calls it, 
of various occupations, is partly a matter of these conditioned 
reflexes rather than of generic traits. It may well be remarked 
that all this does not teach a good practical observer of human 
nature anything that he doesn't know already, but I would 
answer that it will be apt to make him pay more attention 
to some of these things he knows, with resulting profit in 
analysis and judgment. 

Another possible method of recording character would be 
to specify the reaeftens and inquire as to the stimuli. Thus, 
niigiu be asked: In what situations is A cheerful, in what 
situations depressed, what stimuli make him angry, bashful, 
entViusiaslic, mdifferent, etc.? I have asked the question of 155 
men, " What situations arouse in you the most anger or irrita¬ 
tion?" and I found that the most numerously represented 
group of stimuli in the answers so far analyzed (73) consists 
of various forms of self-assertive and doimneeriiig behavior of 
other persons, such as egotism, bullying, insults, ridicule, etc, 
It is possible that useful information of this kind might be 
gotten from self analysis supplemented by the observations 
of others that might be of real value in selecting jobs and 
job-holders. 

A still better method would be to ask for a free and de¬ 
tailed description of the individual's habits, specifying the 
general respects in which analysis is desired, such as the 
general heads leadership, ener^, adaptability, intellect, 
efficiency, etc., but leaving the particular stimuli and reactions 
both to be described by the individual himself or his judges 
fpreferably both). In doing this the scheme of F. L. Wells 
(Psy. Rev. 21:295) might well be followed, adapting it to 
the particular purpose. In this way information more specific 
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and hence more valuable would be secured than from any cut 
and dried list of items made up a priori. A useful variation 
of this method would be to ask, "List the respects in which A 
is superior to the average, and the respects in which he is 
inferior. What are his most noticeable characteristics?" 
Information of the kinds suggested here is commonly ob¬ 
tained in letters of recoaimendation, etc., and the method of 
getting it could be standardized. The best results are probably 
to be obtained by using a method which calls for some stand¬ 
ardized judgments, and some free answers which give leeway 
to describe individual peculiarities that cannot be standardized. 
Many of the most important characteristics of individuals for 
vocational efficiency are such as cannot be described in one 
word or a few words, but must be described as certain well 
specified reactions to certain well specified stimuli. 

That the stimuli cannot be too well specified Is illustrated 
by the following personal case: One of the students in reply 
to my questionnaire stated that the "quiet regular life" was 
the foremost motive for his choice of vocation (teaching). 
This suggested that we might have here a fairly definite 
stimulus-element on the basis of which Individuals could be 
classified for vocational purposes: those who like quiet regu¬ 
larity and those who like adventurous irregularity. Certainly 
this seems a fundamental distinction. To test its validity for 
persons, I made the nearest and easiest observation possible— 
on myself. A little introspection showed that both motives, 
the desire for quiet regularity and the desire for great excite¬ 
ment and irregularity, are equally strong in me and each has 
dominated some of my activities for a considerable period. 
I like a quiet regular life in the sense that I do not like uncer¬ 
tainties and I do not like a conflict of interests; that is, I like 
to do one thing at a time and do it well and above all not be 
compelled to think about anything else while I am doing it, 
On the other hand, I like an irregular adventurous life in the 
sense that in this work itself, or closely related to it, there 
must be great intensity and variety of stimulation—movement, 
continual progress, varied social contacts, travel, energetic 
activity physical and mental, new and unusual experiences. 
Thus it would seem that this desire for a quiet regular life 
may be one or both of at least two distinct and independent 
things: one the love of concentration and dislike of 
gambling, chance-taking, and uncertainty; the other, the ability 
to get along without great variety and intensity of stimulation. 
The experience of others might break up these elements into 
still smaller elements. Thus no doubt, most any of us enjoy 
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soine routine which we call "interesting/' and dislike "unin. 
teresting’' routine. Sometimes I feel that the best way to 
describe any one’s character is to say that " he likes what he 
does like and dislikes those things which he really does dislike." 
We hope, however, for improvement upon this. 

(3) These considerations throw light on the value of 
photographs for selection of applicants. Experiments by 
Cogaii and Hollingworth show that the correlations between 
character traits as judged by associates and the same trait as 
judged from photographs by any one judge selected at random 
is exceedingly low, although the correlation with the average 
of many judges of the pictures is better. It is barely possible, 
however, that the photograph might prove to be much more 
valuable than these figures show, because it seems often to 
indicate individual characteristics which cannot be described 
in terms of definable traits, As Hollingworth observes in 
his discussion of physiognomy, (Vocational Psychology p. 34) 
there are several ways in which facial features may be related 
to actual behavior. One of these is that facial lines may 
register emotional habits which have been formed, Another 
is that the reactions of other persons may tend to produce in 
an individual the traits which are expected of him by victuc 
of traditional associations with appearance. In selecting per- 
sons for occupations in which success depends upon ability to 
handle persons rather than things, certainly appearances have 
great influence irrespective of any behavior traits they are 
supposed to indicate. For such occupations the customary 
practice of judging from photographs certainly has this in its 
favor. Harrington Emerson has used this method to eliminate 
the greater number of applicants for positions, with satis¬ 
faction. It is impossible to say just what its value is. 

(4) I shall summarize briefly some data concerning the 
motives of vocational choice. These were obtained from two 
questionnaire studies made by me, one upon 206 distinguished 
men of America (taken from Who’s Who), and the other 
upon 155 upperclassmen of a small college (the entire two 
upper classes), The questions put to the students were; 
"What is your intended vocation? If not decided yet, what 
is the difficulty, and what possible lines of work are you con¬ 
sidering? Please mention briefly, in the order of their 
importance, the chief motives for your choice. If your choice 
is not your real preference, what would you most like to do ? " 
The eminent men were asked, among other vocational ques¬ 
tions, " Chief motives influencing final choice." 

The motives of vocational choice, as reported iq the 
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answers to the questions, seem very similarly distributed 
among these students and among these eminent men who 
were in college thirty years ago. 

The following classification of these motives seems to come 
very naturally, and from both sets of data. They are desig¬ 
nated as follows: 

Int.—Interest, liking, or preference for the.work for its own 
sake. 

Adv.—Advantages accompanying the occupation but not in¬ 
trinsic to it, such as outdoor life, independence, 
liking to be in command. 

Amb.—Ambition, desire for influence, power, or success. 

Soc,—Desire for social contacts of various kinds. 

Ser.—^Service to humanity or community. 

Duty—A call, sense of duty, etc. 

Fit.—Belief in one's fitness or experience for the work. 

0pp.—Opportunity to enter the work or succeed in it, general 
or specific, "big field." 

Fin.—Financial motive—money, profit. 

Nec.—Necessity, usually for financial reasons. 

Inf.—Influence of parents or friends. 

Tra.—Tradition—" It was expected of me," " Always planned 
for it," a tradition in family. 

Elim,—Elimination—This seemed, the only thing left after 
giving reasons against other occupations. 

I believe most all choices could be brought under these rubrics. 

Since the number of cases for any specific occupation is 
small, the only very reliable results that I can get from my 
data are obtained by grouping the occupations under the few 
large heads shown below. This grouping is not a temporary 
whhn or makeshift, but is related to one of the chief things 
I have been interested in studying, namely, the psychological 
differences between men of technical, impersonal interests, 
and those of relatively human, personal interests. With the 
students, agriculture is set by itself, as a somewhat special and 
significant vocation. It is one of the most popular of the 
technical courses at this college, 

Each student gives from one to five of these several motives 
for his choice, In the table are given the frequencies of 
mention of these several motives for each occupational group 
and for the whole; the same for the eminent men, Eacli 
mention scores one point for that motive, with these excep¬ 
tions: The first motive rrientioned, if more than one are 
given, scores 2 points, and if it is the only one mentioned it 
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scores 3 points. The answers of the eminent men were 
weighted in a somewhat similar manner. 

The 13 motives were reduced by combining similar ones to 
8 categories as given below in the table. 
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more apt to be chosen for some less intrinsic satisfactions, 
such as social contacts, desire for leadership; and for service 
or for financial reasons. Even if the extrinsic satisfactions 
are added to the interest motives, on the theory that their 
distinction from the latter is merely due to the way occupa¬ 
tions are conventionally thought of, the technical men still 
excel in motivation by liking and satisfaction. 

With the agricultural students the distinction between liking 
for the work itself and for its accompanying advantages is 
especially hard to make, the latter including love of outdoors, 
of natur'e, “ like to be near animals,” health, etc, If we com¬ 
bine all these under interest, we find that the agricultural 
group is superior to all the others in this motivation, except 
the eminent artists and musicians, who proverbially arc 
motivated almost entirely by liking for their work, 

The superiority of the non-technical students over the older 
men of the same kind of occupations in interest motives stems 
to suggest that we are approaching an era in. which the con¬ 
ception of these vocations will be changed—so that the min¬ 
istry, teaching, law, etc., will be thought of more and more as 
scientific, expert occupations, into which men will enter be¬ 
cause of sheer love of the work, and less from indirect 
motives, 

Under the technical occupations, which here include medi¬ 
cine, civil, electrical and mechanical engineering, chemistry 
and ceramics; and also in the agricultural group to some 
extent, the students are influenced much by belief that ” there's 
a good field for this kind of work.” This belief is probably 
derived largely from hearsay, It illustrates one of th'e main 
points of service for vocational guidance. Another noticeable 
thing is the stock evaluation of the advantages of different 
occupations, such as the ministry for service, business for 
opportunities and success, and agriculture for health, outdoors 
and independence. Another point that ought to be investigated 
is parental imitation in choice. Although my cases are too few 
to establish anything, they suggest, and common experience 
suggests, that there is a greater tendency for son to follow 
father in the medical profession than in any other profession. 

(5) The psychology of interests and motives reveals two 
seemingly opposite principles. One is the permanence of 
interests, as shown by a statistical study by Professor Thorn¬ 
dike (Pop, Sci. Mo., 1912, Nov, Also in “Readings in Voca¬ 
tional Guidance”), and Kent's “Constructive Interests of 
Children.” The other is the principle that the same general 
interest may be satisfied equally well by a great variety of 
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possible vocations. Any one vocation, such as that of the 
business executive, furnishes elements that would satisfy men 
of a wide variety of desires and motives. Unless the indi¬ 
vidual possesses certain habits of feeling, i. e,, conditioned- 
reflexes, that limit greatly his sphere of possible satisfaction, 
both he and the job are exceeding flexible. 

(6) We have seen that motives and sentiments arc very 
real things and worth studying, but they are exceedingly 
illusory, inconsistent and misleading. Our emotions and senti¬ 
ments are safe guides only in so far as they are anchored to 
the rod? of knowledge. It is intelligence that clarifies, Half 
of the traditional riotions about the satisfactions and advan¬ 
tages of various occupations, and the various sentimental atti¬ 
tudes toward them, melt like mist in the light of accurate 
information. The function of vocational guidance has been 
sadly misconceived. Reasoning from analogy with the 
" natural sciences '* and arts like chemistry and engineering, 
it is supposed likewise that vocational science puts in the 
hands of experts knowledge by which they can direct and 
control the material in their hands, i. e., fit men to jobs on the 
basis of their abilities and interests. But the function of the 
mental and social sciences, including vocational guidance, 
must in the nature of things be different. It can not be cen¬ 
tralized control, but rather the dissemination of knowledge 
and illuminating ideas by which all persons will be enabled 
to guide their own lives more intelligently. We cannot choose 
a vocation for any individual, but we can place before him 
such information that many mistakes commonly made would 
be practically impossible. 

This educational function of vocational guidance naturally 
consists of two parts. The one, which has been well dis¬ 
cussed in the literature, is the field of information about occu¬ 
pations, their requirements, opportunities, distribution, 
rewards, etc. This, which is certainly the most essential field, 
might be called occupational sociology, The other field, to 
which slight attention has been given so far, is knowledge of 
hufitan nature. It is to this that I would call attention, as 
my final suggestioii, I believe that a complete program of 
vocational guidance in a school system, especially in the col¬ 
leges and high schools, should include some kind of a course 
of study of the science of human nature; the purpose being to 
teach the youth a more intelligent understanding of himself 
and of other persons. In other words, I would advocate the 
study of elementary psychology and social psychology at least 
as far down as the high schools, and reading courses in the 
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same for employed, contimiation school students, etc. Not 
that the name psychology is essential, nor that the subject 
would be taught in anything like the traditional text-book way. 

Such a course should Include the following topics: The 
nature of stimuli and reactions, the formation of habits, the 
principle of the conditioned reflex (call it what you will), the 
most effective modes of learning, the nature of sentiments and 
interests, the nature and conditions of ability, the concepts of 
continuous variation and mdividual differences; and above all, 
the psychology of custom, convention, tradition, and fashion, 
The last I would interpret in the light of Trotter's "herd- 
instinct”—the concept of man as a gregarious animal and 
hence fundamentally irrational in his beliefs and activities, 
including his vocational sentiments and adaptation to voca¬ 
tional life, which unreason can be corrected only by patient 
study and open-mindedness. These concepts properly inter¬ 
preted and adapted to age and past education would, I believe, 
be no more difficult, and far more interesting, than much of the 
traditional subject-matter students are now compelled to 
absorb. A good deal of material of this kind is presented now 
in the English course, including composition, public speaking, 
literature, courses in business forms, courtesy, etc. This is 
valuable; the possibilities of its development are illustrated by 
Davis’ book on " Vocational and Moral Guidance.” In general, 
however, I do not think the English course is adequate for 
what I suggest. For one thing, the English teacher teaches a 
subjective psychology, whereas I believe the objective 
psychology of stimuli and behavior is the thing needed, 
Secondly, the English course makes language too much of an 
in itself—places the established forms on a sacred 
pedestal—instead of viewing them as mere tools for efficient 
communication and thinking, Third, the English course as 
usually taught is colored by too great a reverence for the past 
and not enough for progress and efficiency. 

Such a course of study would, I believe, materially aid the 
youth to understand his own attitudes and sentiments toward 
vocations, the mass of traditions and conventions to which 
he must adapt, and the peculiarities of his fellow men whom 
he must obey, command, or co-operate with, in vocational life. 
The aim would be not a morbid introspection of sell and 
motives, but an intelligent, objective understanding of self 
that would do away with this very morbidness of which intro¬ 
spection is accused. 



the curve of work and the curve of satis- 
FYINGNESS 


By Edwabd L. Thorndike, Teachers College, Columbia University 


Twenty-nine adnlts worked at grading printed compositions 
for approximately two hours on each of two days as con¬ 
tinuously as they could. The speed of the work was scored 
by the time required for each ten compositions; the quality 
of the work was scored by the average deviation (regardless 
of signs) of their grades from the average judgment of twenty 
or more competent graders; the satisfyingncss or tolerability 
or zest or interest of the work was scored from 0 to 10 at 
the end of each approximate twenty minutes, 0 meaning the 
greatest discomfort or distaste or aversion the subject had ever 
experienced for mental work in his life; 5, his average enjoy¬ 
ment of mental work during the year or so past; and 10, the 
greatest interest, zeal or batisfaction he had ever experienced 
in mental work.,or play. 1, 2, 3, 4, 5, 6, 7, 8 and 9 were to 
mean equal inteiwals from the 0 to 5 and from the 5 to 10. 
A half-hour of fore-exercise was taken to familiarize the sub¬ 
ject with the method of grading. 

The general result is that the quantity and quality of the 
product produced per unit of time both remain substantially 
the same during the two-hour period, but that the satiafying- 
ness as reported decreases greatly. It decreases rather steadily 
from beginning to end, The facts are as follows: 

Dividing each individual's work during the two-hour period 
into three approximately equal successive parts, the average 
errors per composition in successive sixths stand in the pro¬ 
portions : 

100 103.8=1.7 101.6±1.7 

The average times required to read and grade the composi¬ 
tions in successive thirds stand in the proportions: 

100 97.3 ±1.0 100.6 ±1.0 

The average degrees of satisfyingncss in successive sixths 
were: 

4.4 4.0 3.6 3,4 2.8 2.6 

These facts concerning satisfyingncss are repeated in Fig. 1, 
The curve of work done (in the sense of the quantity and 
quality of product produced per unit of time) is thus approxi¬ 
mately a line of zero slope, but the curve of satisfyingncss of 

5 
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the process of producing it shows a sharp descent. I present 
{in Fjg. 2) curves separately for those whose satisfyingness 
in the first twenty minutes was from 3 to 4, those beginning 
at from 4 to 5, and those beginning at 5 to 6.0. Two individ¬ 
uals who began with a satisfyingness of 1 and 2 respectively 
found the work equally intolerable throughout. 

These facts support the general doctrine that the effect of 
lack of rests is far greater upon whatever is the physiological 
basis of interest, willingness, or tolerability, than upon the 
physiological ba$is of quantity and quality of product pro¬ 
duced. Or, in other words, the mechanisms determining the 
mind's achievement are left able to do their custoinary work, 
but in such a condition that their customary action is less satis¬ 
fying, so that (except for extrinsic motives) the individual 
would relax, intermit or abandon the action in question. 

Five individuals performed an experiment the same as that 
described above, save that they worked for four hours con¬ 
tinuously, instead of for two two-hour periods. The results 
from their records confirm the results already given. The 
average errors in successive sixths of the five hours were in 
the proportions; 

100 99 98^ 98 92 92 

The average time required to read and grade the composi¬ 
tions were in successive sixths in the proportions: 

100 93- 93 95 94 97 

The average scores for satisfyingness were for successive 
twelfths of the four hours: 

6.0, 5.7, 5.2, 5.0, 4.6, 4.3, 3.6, 3,3, 2.8, 2.4, 2.5, 2.2 
The curve for satisfyingness is thus as shown in Fig. 3. 



Fig. 1. General Average Curve of Satisfyingness During 
Two Hours. 




PSYCHOLOGICAL TESTS FOR STENOGRAPHERS 
AND TYPEWRITERS 


By Hebdert W, Rogers, Columbia University, 


1. Statement of the problem. 

The present study represents an attempt to actually test out 
in practice the method of “ empirical vocational tests" and to 
discover, if possible, tests for specific commercial functions 
which may have practical significance. To quote Holling- 
wortli's account of this method: "If the test records and 
ability of any particular type of work show a high positive 
correlation so that an individual who is good, medium, or poor 
in the one is, as a mere matter of fact, also found to be good, 
medium, or poor in the other, then, without further analysis, 
the one may be used as the sign of the other." 

The type of work selected for correlation with 'the tests 
in this experiment was the work included under the term 
"stenographic ability," The three external factors in steno¬ 
graphic ability seem to be a knowledge of (a) stenography, 
(b) typewriting, (c) grammar, spelling, punctuation, etc. 

2. Material employed, 

Ten tests which measure the speed of mental functions or 
processes were used in the experiment. Nine of these tests 
were taken from the group of tests standardized for the 
American Psychological Association by Woodworth and 
Wells. The tenth test was one of the Trabue language tests. 
Five of these tests were those commonly called the logical 
relations tests, opposites, verb-object, agent-action, action- 
agent and mixed relations. Under the head of "the under¬ 
standing of directions " the hard directions test was used. 
From the cancellation tests the number checking test was 
selected, a group being checked whenever it contained the two 
numbers 8 and 9 in any combination. Under the formation of 
new associations the form substitution test was used, The 
color naming test was also used. 

3. Conduct of the experiment. 

(a) Individuals serving as subjects. 

^ Eighty-seven young men and women who were students of 
cither or both typewriting and stenography in the Extension 
Department of Columbia University served as subjects. These 
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people were divided amofig five different sections—four 
evening classes and one day dass. In all of the evening 
classes it was impossible to obtain any adequate knowledge of 
the subjects' abilities, for they either dropped out in a short 
time or failed to talce the prescribed tests and examinations. 

The results worked dp in this experiment are based upon 
the day group of forty-five subjects—forty-three women and 
two men. These people made a rather intensive study of both 
typewriting and stenography devoting two hours, in class, to 
each subject for five days a week. Some outside study was 
also done. 

In the group there was represented a very high type of 
native ability for the stenographic profession as will be seen 
by the following table; 

Education 

.02 had a common grammar school education. 

.02 attended, high school for one year. 

.51 had a full high school education. 

,11 attended college for one year. 

.09 attended college for two years. 

,22 were college graduates. 

Age 

.46 were from 16 to 19 years old, inclusive, 

.29 were from 20 to 24 years old, inclusive. 

.06 were from 25 to 29 years old, inclusive. 

.11 were from 30 to 34 years old, inclusive. 

.04 were from 35 to 38 years old inclusive. 

(b) General procedure. 

The Trabue, number checking and form substitution tests 
were given by the group method. The remainder of the tests 
•were given individually. The method of conducting the ex¬ 
periment was very simple. The subject was seated comfort¬ 
ably at a table, on which the test blanks were shown, one at a 
time, after it had been ascertained that the subjects under¬ 
stood the instructions. In the Trabue, number checking, 
form substitution, and hard directions tests the replies were 
filled in with pencil. In the remainder of the tests the 
replies were spoken. In the tests where the replies were 
read aloud the experimenter, who sat next to the subject, had 
a sample of each test and if an inaccurate reply was made 
the subject was required to correct it before proceeding to 
the next word. All the tests were made between the hours 
of 12:30 and 3 p. m., in the month of November, 1915. 
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(o) Instructions to the subject. 

In the Instructions to the subject an attempt was made to 
combine the proper comprehension of the experiment by the 
subject with an ideal uniformity of instruction. In the indi¬ 
vidual tests instruction was given by description, illustration 
and execution. The subject was first clearly told the meaning 
of the test; then the operator performed a small sample of 
it, and finally the subject himself performed a-small sample 
of the work. These samples were typewritten and the same 
trial sheet was used with all the subjects. From four to six 
illustrations of each test were used. In the class tests the 
subjects were simply told what they were to do and the 
operator performed a sample of the jvork on the blackboard. 

An attempt was made to impress upon the subjects the fact 
that speed was the main object of the tests. They were told 
that their mental reactions were being timed and that their 
individual results were going to be compared with the rest of 
the class. They were requested to go as fast as possible but 
were warned that they would have to correct their mistakes. 
It seemed that the great majority of the- subjects tried to 
make all the speed possible. 

(d) Records, 

In the individual tests the time was taken by a split second 
watch reading to Fifths of a second, the watch being started 
when the subject's eyes met the first work on the paper, which 
was uncovered by the experimenter. 

Class tests. In the number checking and form substitution 
tests instructions were given out, before the test was begun, 
that as soon as anyone finished she was to raise her hand. 
When the first hand was raised the experimenter called upon 
the class to stop (having instructed them before that he would 
do this). Thus the time for all was the same and the experi¬ 
ments were worked up for the amount done. In the Trabue 
test the subjects were given ten minutes to finish and those 
who finished before this time had a note made on their paper 
of the time. 

4. Method of working up the results. 

(a) Treatment of errors. 

Errors in the hard directions, form substitution, and num¬ 
ber checking tests have been disregarded. The basis of getting 
measures was simply the time in the hard directions test and 
the amount done in the form substitution and number checking 
tests. In the Trabue test,, as given, there are three inconstant 
factors, namely, the amount done, time, and errors. No 
attempt has yet been made to score and correlate this test. 
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(b) Methods of combining the individual measures. 

When several tests have been made of an individual's abili¬ 
ties it is often desirable to show the success of each individual 
in the series of tests taken as a whole. A good way of doing 
this is the order of merit method. The measures of an indi¬ 
vidual are arranged so that we can state that an individual 
stood 13th in one test, 23rd in another test, 18th in still 
another test and that his average rank was 18th. 

Although this is a rather rough method, it has worked out 
well with some sorts of material. But to transmute absolute 
quantitative measures into an order of^ merit is to throw away 
a great deal of information contained in the measures. There 
is another method which preserves all the refinement of the 
original measures which has been proposed by Woodworth. 
The average of the group in each test was counted as zero, 
and the individual's standing was expressed by a deviation 
above or below this average; the measure of variability (mean 
square deviation) was taken as the unit deviation, all devia¬ 
tions being expressed in multiples of ^ this unit. What this 
method does is to assign each individual’s position in the 
distribution of the group. This method was used in getting 
reduced measures in the tests which were to be correlated with 
ability in typewriting. 

(c) Methods of correlation. 

The order of merit method was used in correlating the tests 
with ability in stenography and grammar. The rank differ- 

. , j , 62d* 

ences formula was used, r=l ^ 

The formula used for correlating the tests with ability in 
typewriting was a derivation of the Pearson formula, 

r=2Av.^^^^—1. a and b being the reduced measures 

in the test and typewriting. 

In getting the team correlations in typewriting the combined 
reduced measures were corrected by dividing through by the 
square root of the average of the squares of the reduced 
measures. 

(d) Methods of obtaining measures of stenographic ability. 

In stenography the instructor’s mid-year grades were trans¬ 
formed by him from the vague statements of A. B. C, D. F. 
into a strict order of merit series from one to forty-five, 

In grammar the subjects were examined in spelling, gram¬ 
mar, punctuation, letter writing, paragraphing, etc. Their 
grades, which were returned in per cents, were readily trans¬ 
formed into an order of merit series. 
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In typewriting more objective and reliable grades were 
obtainable since the young women, were given a typewriting 
exercise each month. The subjects wrote on the typewriter 
for ten minutes from dictation. The total number of words 
written was added up, five words were deducted for each 
error; this sum was then divided by ten and the result 
expressed the net number of words written per minute. These 
objective grades are free from the error of an instructor’s 
judgment. Correlations were made every month between the 
mental test given in November and the monthly grade in 
typewriting. 

5. Results, 


A. Correlations. 


















PSYCHOLOGICAL TESTS 


273 


Typewriting 

i; Verb-object, actipn-agent, number.... 55 

2 . Verb-object, agent’action, action-aeoit, color, number.. .56 

3. Verb-Oybject, action-agent, color, number. 58 

4. Verb-object, agent-action, action-agent, color, number, 

form. 62 

5. Verb-object, cobr, number. 53 


(c) Discussion of correlations. 

In considering the first four months’ correlations in type¬ 
writing one is met by the very striking fact of the uniformity 
of the results for all the months in any one test. If a test is 
high one month it can be predicted that it will be high another 
month; if the test is low one month it can be predicted that 
it will be low another month. In other words we can give 
the subject a typewriting test at any time and the correlation 
will always be practically uniform. 

The March correlations show no corespondence with the 
correlations of the other months. The March typewriting test 
was an especially difficult one. This means that it called for 
reactions which the subjects had not been in the habit of 
making—It called for the functioning of processes which did 
not exist or which were not well developed. Thus, since the 
exercise was exceptional, it might be expected that the results 
and therefore the correlations vrould be exceptional and the 
uniformity of correlation would be absent. It must also be 
taken into consideration that there were only twenty-nine 
subjects instead of forty as usual. 

The April correlations show a good degree of correspond¬ 
ence with the first four months, except for the opposites and 
number checking tests. But here again it will be noted that 
only twenty-seven subjects took the exercise. The reduction 
in the number of people taking the tests does not show a 
process of an elimination of the unfit, for some of the best 
pupils were in some of the university offices doing work in 
typewriting. 

It is interesting to note that none of the tests, which when 
combined into teams give the best correlations with stenography 
and grammar are used for giving the best team correlation 
with typewriting, 

It is also an interesting fact that the two tests which are 
distinctly not language tests—^number checking and form 
substitution—do not correlate well (except in one instance) 
with stenography and grammar, but that one correlates very 
well and the other fairly well with typewriting. 

(d) Correlation and practice. 
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The following table will show that practice tends to increase 
the correlations, as has been pointed out by Hollingworth. 
Only the first four months’ correlations are used on account 
of the distracting factors operating in the fifth and sixth 
months. Table I gives the average correlations of the tests 
which have a high positive correlation with typewriting. Table 
2 gives the correlations of all the tests: 



1 

2 


Tests 

Tests 


Verb-object 



Color 

All 


Form 



Average 

Average 

October. 


.253 

November. 

.443 

.293 

December. 

.427 

.266 

February. 


.345 


6. General Summary. 

It is evident from the foregoing data that this method of 
" empirical vocational tests ” gives a far more reliable criterion 
for vocational guidance in the field of stenography than has 
ever been attained by any other method. 

From the results obtained in this experiment on forty-five 
subjects it does not appear to be too optimistic to the writer to 
say that under more favorable conditions a series of tests 
could be found which would give a much higher correlation 
than we have found here and which would yield a better 
criterion for a system of vocational guidance and selection in 
the stenographic profession. If a much larger group of sub¬ 
jects were worked with the correlations would probably be 
raised and would then be more reliable. If more tests were 
given there would undoubtedly be more tests found to have a 
high positive correlation with the work, and the correlations 
would be raised when they were teamed. .Furthermore, the 
conditions of conducting the experiment could be improved. 
In short there were many factors which tended to lower the 
correlations which could be, in part, eliminated. 

From the foregoing facts it is evident that these miscel¬ 
laneous tests are of practical significance. It is lalso evident 
that the method of " empirical vocational tests ” does actually 
work out in practice. 








association-reactions applied to ideas of com¬ 
mercial BRANDS OF FAMILIAR ARTICLES^ 


By L. R. Geissler 


1. lutroducliofi 

The scientific study of the psychological aspects of marketing began 
Tvilh the investigation of the mental factors involved in the commercial 
efforts of appeal through advertising. The center of the problem was 
the mind of the prospective customer, and the ciuestion to which 
psychology first applied itself was: how may a person be persuaded 
most effectively through advertising to purchase a certain commercial 
brand of article? The immediate success of the early work was the 
more striking because it introduced scientific principles where before 
only haphazard and unsystematic efforts based on costly experiences 
had prevailed, It was not difficult to point out the various psychological 
principles that were violated even by the best advertisements of that 
lime and to convince the most progressive business-men that adherence 
to these principles would result in financial gains. 

Nevertheless the deeper problems which require a closer scrutiny 
and finer analysis of the mind of prospective customers have hardly 
been touched, and yet the interest in this phase of applied psychology 
seems to b_ave very much subsided and given way to the problems of 
salesmanship. The main question now under investigation is: How 
may a person most effectively persuade others to buy a certain brand 
of article? This shift of emphasis from customer to sales>clerk in the 
psychology of marketing is significant in several respects. In the 
first place, it does not promise such spectacular results by simple 
methods as the early work did, but requires instead much patient, 
persistent and well planned work. In the second place, it will thereby 
teach a most wholesome and much needed lesson of being contented 
with slow and small progress instead of looking for immediate and 
large returns. And finally, it will lead to the establishment of much 
more refined and subtle methods of research in the various fields of 
business psychology, Thus it may ultimately lead to a revision of the 
early pioneer work in the psychology of advertising, especially if the 
latter has not in the meantime regained some of its original interest 
and impetus. In particular it will become necessary to realize that a 
study of the mind of prospective customers must be approached from 
a broader standpoint than that of the advertisement only. The adver¬ 
tisement is only one, and perhaps a comparatively insignificant item 
in the mental life of the layman whose needs and desires are detcr- 
rnined by complex situations to which he has to adjust himself, and not 
simply by a scries of advertisements to which some business concern 

^The writer is indebted for co-operation in gathering data to Pro¬ 
fessors R. S. Woodworth of Columbia University, Max Meyer of the 
University of Missouri, Herbert Woodrow of the University of Min¬ 
nesota, C. S, Yoakum of the University of Texas, and L, L, Thurston 
of Carnegie Institute of Technology, Pittsburgh; and to his wife for 
much patient and conscientious aid in classifying and computing the 
statistical material. 
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wants him to react favorably. There seems to be a tendency to over¬ 
look the other factors which iiiHuence a person to purchase articles of 
certain brands; and therefore it seems appropriate to determine how 
strong an influence the advertisements exert in a person’s daily life, 
as compared with otlier factors, and to attempt to list some of the 
more important of these mfluenccs. 

The present study was thus undertake to gain, at least in a prelim¬ 
inary way, such a more general insight into the mind of a person who 
may be contemplating the purchase of a given article, In particular, 
we attempted to determine which brands of certain articles arc thought 
of first, most frequently, and why? For this purpose the following 
experiment was devised. We prepared a list of the names of twenty 
articles which men are apt to buy for themselves in the retail trade, 
as follows: baseball, camera, candy, clothes, collar, soft drinks fouii- 
taln-pcn, garter, hat, popular magazine, notepaper, penknife, shaving 
fool, shirt, shoes, soap, siimmer-imderwear, tobacco, tooth-paste, and 
watch. This list was submitted to groups of men who had been pro¬ 
vided with prepared blanks of paper on which appeared a narrow 
vertical column, headed "Brand" and a wide one, headed "Reason," 
The experimenter read to each group the following set of instructions; 

"After a warning simral 1 shall pronounce the name of an article 
which men are apt to buy for themselves in the retail trade, such ns; 
handkerchief, ink, scarf-pin, etc. Let the word call up in your mind 
a particular commercial brand or trade-name of the object; for 
example; " ink" may call up "Carter’s” or the like. Write immediately 
the first name which thus occurs to you in the column headed "Brand,’' 
III the remaining space of that same line (headed " Reason ’’) indicate 
as far as you can and in as few words as possible what you believe to 
be the main reason why the particular brand occurred or came first to 
your mind. If there are several such reasons, write them in the order 
In which you think of them, but do not use more than one line for 
each article and its reason. If, however, no brand occurs to you 
within the time allowed, or if no good reason can be found for a cer¬ 
tain brand, make a dash in the proper place and wait for the next 
wprd. There will be twenty articles; one minute is allowed for each. 

Let me now give a concrete illustration of the whole procedure: 
I may say, lor example, "Number seven—ready—rain-coat,’’ and 
some one may write, for example, "Goodyear—I possess one," or 
another reason "saw a street-car poster of iV or the like. Keep in 
mind that ’’ brands " or " trade-names ” ace not the same thing as names 
of local stores or of retail dealers." 

After assuring himself that all subjects had .correctly understood 
these instructions, the eKperimenter proceeded with the words of the 
list. This experiment was carried on in the following states; Georgia, 
Illinois. Massachusetts, Minnesota, Missouri, New York, Peiin.syivania, 
and Texas, While the number of young college meu tested in each 
state varied greatly, wc obtained results from joo subjects giving a 
total of 6,000 data, and on the whole these data arc very uniform. The 
slight differences due to peculiarities of localities will be pointed out 
later, after wc have discussed our results from the points of view of 
the brands, of the reasons for their occurrence, and of the classes of 
articles. 

II, General Psychological Factors 

In considering our data with reference to the commercial brands 
mentioned, we must remember that our subjects were instructed to 
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write down the /iwf brand which occurred to them after Ucarine the 
name of a given article. If Uiere are no special factors entering into 
the situation which favor for the time being the recall of one W •ticik? 
brand, we are justified m assuming that those brands will first occ^r 
to mind which m the past experiences of the individual have formeH 
,he strongest associations with the respective articles. This assumnS 
Is borne out hy a repebbon of the experiment after several Sth? 
interval with four of. our subject. They thought of the same brands 
which they had previously mentioned with the following six articles 
baseball, camera, collar, drink, garter, and hat. The brands of 
zinc, notepaper, shoes, and soap had been changed by two subiecu 
each, while the brands of the remaining ten objects had been chanlcH 
by only one subject each In other words, of the eighty possible 
changes in brand only eighteen had occurred, while in the other sixtv 
two cases (77-5 per cent.) the same brands were mentioned in both 
tests. This number therefore indicates the strength and permanence 
of the associative bonds between certain articles and their resnertivA 
commercial brands, ‘ 

The question why in any given individual the idea of a certain article 
has formed a stronger bond with the idea of one commercitil brand 
rather than with that of another, is entirely a matter of a person’s 
past experiences, The factors which determine the formation ol such 
bonds are included in the psychological laws of the association of 
ideas,—similarity, contrast, contiguity in space, temporal siinultaneitv 
and successiotij frequency,.recency, primacy and vividness of exneri- 
ence, and emotional congruity. For the sake of clearness of exposition 
we may call the strongest, association between the idea of a given 
a^rlicle and that of a certain brand the bond of greatest familllrity. 
Perhaps the highest degree of familiarity is represented by such asso- 
aations as: Romeo and Juliet, or 1402 and Columbus' discovery of 
Ameica, or pro and con, or Royal Baking Powder, and the like 

In many cases an individual may be able to tell from his past experi¬ 
ences that a certain commercial product has become the most familiar 
brand to him; and he may also be able to assign a reason, If then 
under the condition of our experiment, the most familiar brand’ actu¬ 
ally occurs first in his mind, he may give as the reason for its occur¬ 
rence that particular fact of his past experiences which helped to 
make this brand his most familiar one. On the other hand, the asso¬ 
ciative bond may be of such an age and degree of automatization that 
the person is absolutely unable to give any reason whatsoever for 
thinking first of the familiar brand, beyond the mere statement that 
it came to his mind first of all or that it was the most natural idea for 
him to think of. We have found a few such cases reported by our 
subjects. 

It may sometimes happen that the idea of the most familiar brand 
IS not the first one to occur, because there may be certain factors in 
the general situation which temporarily strengthen a weaker bond 
mrmed between a certain article and one of its less familiar brands. 
Here again a person is in most cases able to tell which particular 
factor induced the recall of the less familiar brand and mention this 
factor as the reason why he thought of the brand first. Actual exam¬ 
ples of such cases are indicated by reasons like the following: "I 
saw this brand last evening, but never used it," or "Heard a joke about 
it (brand A), use (brand B)." In the first example the factor of 
recency, in the second, the factor of vividness was responsible for the 
occurrence of the idea of a seemingly less familiar brand. 

There are, of course, cases where the recall of the most familiar 
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brand is further strengthened by some favorable factor in the general 
situation, so that this factor may be mentioned as the main reason 
for the occurrence of the brand, while as a matter of fact it may be 
only a secondary or contributary reason. It is therefore impossible to 
discover how many of th? reasons given indicate greatest familiarity 
and which or how many imply that a less familiar brand has been tern* 
porarlly so strengthened as to occur first in the mind of the subject 
However, it was not our purpose to study the familiarity of dlderent 
brands; such a problem could have been investigated much more 
directly by asking the subjects to state the brands with which they 
are most familiar. 

in. Coiimercial Brands 

The results of our investigation with regard to the first occurrence 
of commercial brands according to our instructions are summarized 
in Table I, 

TABLE I 


Absolute Frequencies op Various Kinds op Brands op Articles 

1 2 3 4 5 6 7 8 

No. of Moat 2nd Most and Miacel. No. 

brands freq. freq. 2nd freq. brands brands 

Article named brands brands brands named named 


2 Garter. 12 192 85 277 12 11 

3 Underwear..,. 17 248 18 266 30 4 

4 Camera. 18 167 S2 209 82 9 

6 Fountain*pen. 19 146 72 218 82 

6 Watch. 20 97 60 157 143 

7 Baseball. 23 179 53 232 42 26 

8 Toothpaste. .. 25 155 78 233 61 6 


9 Averages. 19 170 60 227 65 8 


10 Collar. 35 224 19 243 51 6 

11 Shaving tool.. 35 162 17 179 101 20 

12 Soft dnnk.... 36 194 11 205 90 5 

13 Tobacco. 37 100 57 157 139 4 

14 Soap. 42 121 39 160 140 

15 Penknile. 46 168 14 182 79 39 

16 Hat. 47 149 35 1B4 94 22 


17 Averages. 40 160 27 187 99 14 


18 Magazine. 54 72 39 111 178 11 

19 Shirt. 56 73 44 117 143 50 

20 Candy. 59 38 31 69 196 35 

21 Clothes. 61 86 45 131 144 25 

22 Shoes. 78 68 21 79 210 11 

23 Notepape:.... 93 21 13 34 178 68 


24 Averages. 67 68 32 90 175 47 


25 Grand total... 812 2640 793 3433 2195 372 

26 Grand average 40,6 132 39.6 171,4 110 18,6 

27 Ratios. 7 : 2 : 9 : 6 ; 1 
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A glance at column 3 of this Table will show that our 300 subjects 
were familiar with 812 Afferent brands of 20 articles or about ao<! 
brands per article. Furthermore, column 8 shows that there was not 
a single person among these 300 men who could not mention immed¬ 
iately some commercial brand of fountaiti-pen, soap, and watch Onlv 
in 372 of the 6,possible cases, or in 6.2-per cent,, did any brand 
rail to occur within the time allowed. This' number ought to be 
slightly increased, perhaps to 7 per cent., because there were a few 
times when it was impossible to tell whether the names mentioned 
as brands were or were not names of local dealers, All other cases 
in which the name of a local dealer or a special variety of an article 
(for example, straw-hat) was wrongly mentioned are included in the 
last column, headed no brands named." 

According to the frequencies of various brands our twenty articles 
fall into three groups, as is indicated in Table I. Beginning with the 
article of which the fewest number of different brands were mentioned 
namely garter, of which 12 brands or trade-names were quoted by 
our subjects, and proceeding to the article .with the largest number 
of different brands, we find in the first group the following articles- 
garter, summer-underwear, camera, fountain-pen, watch, baseball, and 
toothpaste. This group results in an average of 19 brands per article 
To the second group belong: collar, shaving tool, drink, tobacco, soap 
penknife, and hat, with an average of 40 brands per article. The 
last group includes: magazine, shirt, candy, clothes, shoes, and note- 
paper— an average of 6? brands per article. 

These three groups show great similarity in other respects. For 
example, with regard to the inability of naming any brands, the first 
group has also the lowest average of such cases, namely 8 per articles 
the next ^roup has an intermediate number of 14: and the last group 
has the highest average, namely 47 per article. In ether words, the 
fewer the number of brands mentioned, the smaller is the likelihood 
of the Inability to mention any, and conversely. Logically one might 
have expected the opposite result, namely, the more brands of an article 
are known to exist the less likely would be the inability to mention any 
one brand. The actual fact as revealed by our Table may probably be 
explained from the principle that the fewer brands of an article are 
known the more is everybody apt to be familiar with some one of the 
few, and conversely. 

This explanation is strongly favored by the results of columns 4 to 
7. From column 7 we find that the fewer brands of a given article are 
known the smaller is the number of people who mention the less 
widely known brands, and conversely. In the case of the articles of 
the first group, there were on an average only.65 of our 300 subjects, 
that is 22 per cent., who mentioned what we have called miscellaneous 
brands, that is, brands which in frequency rank from third to last 
place. Similarly for the second group; here we have 99 subjects or 
33 per cent, who mention miscellaneous brands; while for the third 
group there were 175 subjects or 58 per cent, who think of some mis¬ 
cellaneous brand first. 

Another confirmation of our principle of explanation is found in 
column 4, According to it, the fewer brands of an article are known 
the greater is the frequency of the most widely known single brand. 
Thus the average number of subjects who mention the most widely 
known single brands in group i is 170 or 57 per cent.; the corresponding 
average for the second group is 160 subjects or 53 per cent., and the 
average of the third group is 58 subjects or 19 per cent. Here the 
difference between the first and second group is very small, but that 
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bclweeii the second and third group is very large, Consequently the 
opposite relation must be expected to hold with the second most widely 
known or second most trequently meutioued brand, as is shown in 
column 5. Combining now the results with the most frequent and 
the second most frequent brands, as is done in column 6 , and com¬ 
paring these two most frequent or most widely known brands with 
all the other miscellaneous brands, we have a further verification of 
the explanatory principle stated before, namely, the fewer brands of 
a given article are known, the more widely will one or two brands of 
that article be known. This fact is probably the psychological reflcc- 
lioii of the economic effects of monopoly; however, we are not con¬ 
cerned in this place wikh economic explanations, 

Before advancing to the next gencraJ phase of our results, it is inter¬ 
esting to note briefly the grand totals of Table I, As has been pointed 
out already, our 30a subjects could name 812 different brands of 20 
articles, or on an avetage about brands per article. Furthermore, for 
every person who could not mention any brand of a particular article 
there were six persons who knew a variety of miscellaneous brands 
and seven persons who mentioned the same brand as the most tre- 
quent. In other words, our 300 subjects whose homes were located 
in eight widely separated geographical regions of the country show 
a '‘community of ideas" with regard to commercial brands of articles 
in everyday use which amounts to 43 per cent, for the most widely 
known varieties, and to 13 per cent, for the second most widely 
known varieties of brands. Such a result is probably due solely to 
the nation-wide advertising campaigns conducted by many of our 
large manufacturing and business concerns. Wc have in our results 
therefore a very tangible measure of such intangible inffuencea as arc 
represented by the various kinds of advertising methods, 

IV, 

We may now examine our results from the standpoint of the reasons 
slated by our subjects for the first occurrence of a particular brand, 
Again using frequency as the basis for a classification of these reasons, 
wc find a most frequent reason, a second most frequent reason, 38 
miscellaneous reasons of varying frequency, and a small number of 
cases in which no reasons could be given, 

A list of the 38 miscellaneous reasons together with their respective 
frequencies and also the number of articles with which these reasons 
recur is appended. The phrasing of the reasons is in most cases 
somewhat condensed from their original form, and reasons of very 
great similarity are combined. For example, the first reason listed 
contains such varieties as; "I like it because it wears well," or "Like 
its taste," or "I admire their style," and the like. The second reason 
listed includes such statements as "My father uses it," or "Room-mate 
has one," or "Wc have it at home," and the like. In the third reason 
wc have combined such statements as "1 sold it last summer" with 
such reasons as " I worked tor a fum which handled that product," 
Tlicre is of course some element of arbitrariness involved in this 
method of combining; and a glance over the whole list will reveal 
several other possibiutics of making combinations that have not been 
used. For example, the ninth reason "Best on the market," the tenth, 
"Best known," and perhaps the fifteenth, "Great popularity" might 
have been combined under the general heading "Reputation." There 
is, however, little advantage to be gained from these combinations. 
Their great disadvantage Ues_ in the fact that the list would become 
too abstract because the phrasing of the reasons would be loo different 



association-reactions to familiar articles 
List of 38 Miscellaneous Reasons 



1 , A brand is liked because of its special characteristics 163 

2 Friend uses brand, used at home, etc... 95 

3 ! I soid this brand (worked for firm). 84 

4 Saw it displayed in store or window. 69 

5 This brand has widest use. 57 

e] I prefer this brand (it is my favorite). 60 

7 Am acquainted with person selling this brand. 56 

a'Heard of it (saw it, etc.) recently. 52 

9 . " Best on the market". 50 

10. "Bestknown" (has best reputation). 43 

lli Factory near my home town (made near home).... 41 

12 ! This brand is frequently seen. 37 

13, Used by railroads, leagues, schools.... 35 

14, First brand I knew or learned about. 34 

15, Great popularity, everybody likes it. 26 

16, I hear moat about this brand. 26 

17, *' Standard " (considered the standard brand). 24 

18, I dislike the brand, hate it, “ never again _ 21 

19, I had some accident with this brand. 20 

20, " Only brand luiown to me ”. 18 

21, Peculiar name, odd, euphonious name. 16 

22, I made some special use of brand. 16 

23, I pass place where it is made or sold...... 16 

24i Recommendation........ 15 

25. Special memories and associations (boyhood). 14 

26. Jokes and puns about the brand. 13 

27. Firm has big reputation.. 12 

28. Price, Us cheapness, most expensive... 11 

29. Its name same as that of subject. 6 

30. Historical associations with brand. 8 

31. Criticisms made or heard of brand...... 6 

32. I received one of this brand as present.. 5 

33. Associated with familiar personage. 5 

34. “Go^ tradesmark ”.. 5 

35. I see one of this brand before nae now. 5 

36. I have always desired one of this brand...... 4 

37. It is made by the largest manufacturer.. 3 

38. Novel brand, latest out, etc. 3 


Total. 1186 
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from those actually stated by our subjects. Furthermore, several sig- 
niRcant, though perhaps small, shades in meaning would oe eliminated 
by a further condensation of individual items. 

We may, however, classify the 38 miscellaneous reasons into the 
following groups: 

A. Reasons involving personal estimates of brands, 

Nos. 1, 5, 6 , 18 and 28. 


.Total, 322 cases 
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B. Reasons revealinp S(5me personal emotional touch, 

Nos. 2, 7, 19, 20, 22, 25, 26. 29, 30, 31, 32, 33. 

35 and 36.Total, 273 cases 

C. Reasons referring to miscellaneous personal experiences. 

Nos. 3 , 8, 12 ,14,16, 21 and 38..Total, 252 cases 

D. Reasons containing impersonal estimates of brands. 

Nos. 9,10,13, 15.17, 24, 27, 34 and 37.Total, 213 cases 

E. Reasons referring to special localities, 

Nos. 4, U ana 23. .Total, 126 cases 


The titles of these groups indicate the underlying criteria for classi¬ 
fication which are based on a detailed examination and psychological 
interpretation of the phrases actually employed by our subjects. The 
list oi the reasons given on another page makes reference to this classi¬ 
fication in the last column by the letters A, B, C, D, and E. The first 
three groups refer to our subjects’ personal experiences with the com¬ 
mercial brands and total 647 cases or two and one-half times as many 
as groups D and E, which total only 33 P cases and contain reasons of 
an Impersonal nature. These proportions between personal and imper¬ 
sonal references to the brands are somewhat changed if we add to 
the first three groups the most frequent reason of all, namely that of 
personal use or ownership, and to the last two groups the second 
most frequent reason, that of advertising, Under these conditions the 
reasons of a personal nature occur only twice as often —namely in 
3,683 cases —as the impersonal reasons, which occur in 1,653 cases, 

The relation of the frequen^ of niisccllaneous reasons to the dif¬ 
ferent articles is indicated in Table II, column 7 . The greatest num¬ 
ber of miscellaneous reasons, occur with magazine and baseball, namely 
121 and 120 respectively, thus giving these two articles first and second 
rank respectively, as Is showii in column 8 , The decrease in number 
of miscellaneous reasons for the various articles is very gradual; the 
amallest number and therefore the lowest rank ia ceuehed by garter 
with a frequency of 22 . The average number of miscellaneous reasons 
for all articles is about 59 . Miscellaneous reasons arc given in a total 
of t,i 86 cases which constitute ip .77 per cent, of all 6,000 cases or 
21,42 per cent, of all the reasons mentioned in this study. 

The inability to assign any reasons for the first occurrence of ideas 
of commercial brands is indicated in columns 9, 10, and ii. To the 
mere inability, as shown in column 10, there must be added the cases 
where no brands could be mentioned, as is shown in column 9; column 
II gives the rank as based on column 10, With two articles, namely 
watch and soap, we find no inability to state reasons, while with 
baseball this inability is greatest, occurring 14 times.® On an average 
we find 4)^ cases per article in which no reasons can be assigned, or 
a total of 95 cases out of 5,628 possible cases, that is less than 2 per 
cent. This low number shows that the task of telling why the idea 
of one kind of brand occurs in mind before the idea of some other 
brand is easily performed even by subjects untrained in psychological 
introspection. 

In column 12 are shown the total number of dilferent reasons men- 

_ ® In the case of clothes there are more reasons than brands men¬ 
tioned, which is due to the fact that here more than with any other 
article names of local dealers were mentioned as brands and had to be 
classified under “no brands" 
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tioned with each article. They vary from 12 to 22 anti average about 
lyper article. 

The most frequent reason, aside from the ^roup of miscellaneous 
reasons, for thinking of a certain brand of a given article is indicated 
in Table 11, column 3 , by the word '' Use." This term means in all 
cases personal use or ownership by the subject, either in the past or 
in the present, or even intentional future use. Such statements of 
reasons as the following are typical: 'T used to wear this brand," 
or *' I bought one of this kind," or "Am using it everyday," or " I own 
one” or "Shall buy it this afternoon." Tins kind of reason is the 
most frequent one mentioned with 16 articles, but is only the second 
most frequent reason with candy, drink, penknife, and tobacco. The 
articles as listed in the Table are given in the order from greatest fre¬ 
quency of the reason "use," namely 207 with fountain-pen, to smallest 
frequency, namely ?£) with tobacco and candy. The average frecjiieiicy 
of this reason is about 142 per article, and it occurs in a total number 
of 2,836 cases, This number constitutes 47.26 per cent, of all 6,000 
cases, or 50.4 per cent, of all 3,628 cases in which a brand was men¬ 
tioned, or finally 51.23 per cent, of all 5,536 cases in which a reason 
was mentioned. 

We must also consider that several of the miscellaneous reasons 
involve this factor of personal use or ownership. For example, almost 
the whole group A (with tlie exception ot the fifth reason, "widest 
use") as well as reasons 19 , 22 , and 3 a of group B imply this factor. 
This -would add a total of 296 cases to the 2,836 original cases. We 
have in these 296 cases the beat illustration of the fact indicated 
before that personal ownership or use is probably the underlying rea¬ 
son for the maximal familiarity with a certain brand which is cither 
not recognized as such or has become so self-evident or automatized 
and so much taken for granted that it does not seem to the subjects to 
suffice as a reason for recalling the brand first. They arc therefore led 
to search their minds for some more particular reason. 

But even aside from these additional cases our results of column 3 
alone show that' in cue case out of Izuo a person will thiuk of a com- 
jjics'ciof brand of a given article because of his personal ownership or 
previous use of (hat same brand. 

The second most frequent reason with sixteen of our articles and 
at the same time the most frequent reason with the remaining four 
articles is briefly indicated by the word "advertisement," and its 
frequency with the different articles is shown in column 5 of Table 
II. In many cases this reason is given in such specialized forms as: 
"I saw it advertised in a streetcar," or "I remember the cover of a 
Saturday Evening Post," or "Large poster in lunch-room;" some¬ 
times it is stated more briefly in such phrases as “Widely advertised" 
or the like; and finally familiar phrases or slogans from certain adver¬ 
tisements are quoted. This reason is most frequently mentioned with 
tobacco, 137 , and least frequently with magazine, namely by 16 sub¬ 
jects. The total frequency is 1,546 cases, which constitutes 25,23 per 
cent. of_ all 6,000 cases, or 26.9 per cent, of all cases in which a brand 
is menlloned, or 2 j ',35 per cent, of all the reasons stated. The average 
frequency per article is 76 or slightly more than half the frequency 
of the first reason (use). In other words, in only one case out of 
four does a person think of a commercial brand of a given article 
because he has been impressed by the advertisements of this brand. 
The ranks which the different articles attain on the basis of this rea¬ 
son are given in column 6 . It is to be expected that an article which 
occupies a high rank on the basis of the most frequent reason will 
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occupy a considerably lower rank on the basis of the second most 
frequent reason, and conversely. Exceptions to this relation may be 
explained by reference to the frequency of rtiiscellancous and no rea¬ 
sons. Thus with shirt there occur 50 cases of no brands, while with 
baseball there occur 120 cases of miscellaneous reasons. 

The fact that three of the four articles with which advertisement 
is stated as the most frequent reason and use as the second most 
frequent reason involve personal consumption (namely soft drink, 
candy^ and tobacco^ make it seem plausible to assume cither that 
among our 300 subjects this personal consumption was actually very 
infrequent (about one person in four), or else that many jicrsous 
hesitated to admit that such personal use was the main reason for 
tliinking of the brands, The fact that such use is regarded as unde¬ 
sirable by many people is possibly responsible for the infrequency of 
lliis reason. 

We have thus found that personal use or ownership is by far the 
strongest reason for thinking of a certain commercial brand first. 
The obvious question which now arises is: what arc the reasons for 
originating this personal use? Does our jnvesligation throw any 
light upon this problem? I believe it does, and in a twofold way. 

In the first jjfacc, the following considerations, which are suggested 
by our investigation and its results, must be taken into account, There 
are doubtless many cases in which the original use of n given brand of 
article is due to the fact that it has been used in the home of the 
parents of a person for some time before he had ajiy opportunity to 
buy the article for himself. This is very likely the case with articles 
like soap and toothpaste. On the otlicr iianci, with such article.^ as 
collar, garter, shaving tool, underwear, shoes, clothesj shirt, hat, and 
penknife, our subjects might Jiavc acquired the ongiiiai use from 
■older male members of their families. To be sure, imitation of elders 
j‘s a verj' strong factor in adolescent boys, especially before they have 
found themselves or have been away from home for any length of 
time. As soon, however, as tins moment arrives, they arc Just a.s 
likely to do sometlhng entirely different from what was done at liomc 
as to continue to imitate. If for no other reason than to assert their 
own individuality, It is probably at such moments tliat they are most 
easily induced by one factor or another to try some new brand of a 
given article, Among these factors advertising as well as some of 
the miscelianeous reasons will exert a strong jnlluenee. Those mis¬ 
cellaneous reasons would of course be eliminated which involve pre¬ 
vious use of a brand, that is, the 2 p 6 cases mentioned before, or 5 -J 
per cent, of all the reasons given. 

We may now assume with a high degree of probability that adver¬ 
tising as well as the remaining miscellaneous reasons have been as 
potent in originating personal use or ownorsliip as they were in sug¬ 
gesting the present brand. If this assumption is correct, then the 
relative strength of advertising as compared witli the remaining mis¬ 
cellaneous reasons is as 27,35 is’to 16.12 (i. e,, 21 . 42 - 5 , 3 ), or roughly 
5 : 3 , That is to say, in all those cases in wliicli tlie first cause for using 
a certain brand of article is not the fact that the same brand is used 
in the home 0 / the person’s parents or relatives, advertising has fi^c 
chances out of eight for determining which brand a per.son may begin 
to use of his own accord. Such factors as working for a firm which 
carries the brand, store and window display, extensive use of the 
brand by others, impersonal estimates of the value 0 / the brand, 
acquaintance with persons selling it, frequent sight of it, its popularity, 
its peculiar name, reconnnendation by others, jokes about it, good 
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tradenames, or the novelty of the brand —all these factors taken 
together have onlv three chances out of eight for influencing a person 
to the extent of inducing him to use a brand for the first time. But 
this conclusion must cemain hypothetical until our theoretical assump- 
tion is supported by experimental evidence, 

The second v/ay in which our investigation may help to answer the 
question; what factors induce a person to use a certain commercial 
brand of article for the first time? is found in another set of data 
which we obtained from two groups of women subjects. We must 
however defer their discussion to some future occasion. 

V. Clftssificaiioit of Artiehs 

We will now continue to study our present data from a third point 
of view, by classifying our twenty articles into those of necessity or 
daily use, those of luxury or occasional use, and those of a mixed 
nature which nevertheless Incline strongly toward the first group and 
may therefore be called quasi-necessities. This classification is carried 
out in Table III according to the same rubrics as Tables I and II, at 
least to the extent of showing the most sipificant similarities and dif¬ 
ferences between the three groups. We nave also included the aver¬ 
ages of the combined data of the necessities and the quasi-necesaities, in 
row 19 , 

An inspection of Table III reveals the fact that on the average the 
necessities and even more so the quasl-neccssUlcs show a much greater 
absolute frequency of the moat frequent brands than the luxuries. The 
average of trie first group is 133 , the second 152 , (combined 140 ), and 
the last 116 . A similar difference, although not so marked, occurs 
with the second most frequent brands, the corresponding averages 
being 46 , 42 (or combined 44 ), and 34 . On. the other hand,' there is no 
difference between the three groups with regard to the absolute fre¬ 
quencies of the miscellaneous Erands. Again, the necessities and quasi- 
necessities show only small averages for the cases in which no brands 
could be named, 16 and 6 respectively (or 13 combined), while in the 
case of the luxuries the average rises to 27 . In other words, there is 
much greater readiness to recall some commercial brand in the case 
of articles which are necessary and in daily use than in the case 01 
luxuries, and furthermore, there is much greater "community of 
ideas ” w likelihood for more people to think of the same commercial 
brands in (he case of necessary articles than there is in the case of 
articles which are used only occasionally and are not necessities. If 
this relation, which we found to hold among 300 college men, could 
be shown to have a more general validity, it would indicate that com¬ 
mercial brands in necessities or articles of daily use could gain a con¬ 
trol^ or even obtain a monopoly of the market through advertising more 
easily.than could brands of luxuries or articles used only occasionally. 

With regard to the number of reasons named we find only a very 
slight difference in the case of the .second most frequent reason, namely 
advertisements. ^Here the necessities have an average frequency of 89 , 
the quasi-necessities 61 (or combined 73 ), and the luxuries 80 . On the 
other hand, the reason of personal use or ownership has an average 
frequency of 160 for the necessities, 190 for the quasi-necessities, (or 
combined 170 ), and only 99,5 for the luxuries. Conversely, the number 
of miscellaneous reasons average 42 and 40 for the first two groups, 
and 86 for the last. Similarly, the cases in which no reasons could be 
given for the occurrence of a given brand average twice as great a 
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TABLE III 


Frequencies op Brands and Reasons for Classified Articles 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 



No. of brands named 

Ko. of reasons named 


Necessities 









'L 

or 

Most 

2 nd 








Daily Use 

freq. 

freq. Misc. None None 

Use 

Adv. 

Misc. 

3 

Soap. 

, 121 

39 

140 



147 

121 

32 

4 

Toothpaste, , 

, 162 

78 

101 

6 

6 

193 

65 

30 

6 

Collar. 

. 224 

19 

■51 

6 

4 

197 

69 

24 

6 

Shoes. 

, 58 

21 

210 

11 

1 

167 

55 

67 

7 

Garter. 

, 192 

85 

12 

11 

3 

186 

78 

22 

B 

Hat. 

. 149 

3b 

94 

22 

7 

104 

90 

77 

g 

Clothes. 

. 86 

4b 

144 

25 

4-7 

163 

86 

33 

10 

Shirt. 

. 73 

44 

142 

bO 

8 

123 

65 

54 

11 

Total. 

,1066 

366 

995 

13 L 

29 

1280 

629 

339 

12 

Average.,,, 

. 133 

46 

m 

16 

4 

160 

89 

42 

Ouasi'NecessiCies 









13 

Fountain-oen 

. 100 

72 

139 


5 

207 

58 

30 

14 

Watch. 

. 97 

m 

143 

. ^ 

. 

197 

43 

GO 

15 

Underwear.,. 

. 248 

18 

30 

4 

7 

173 

76 

40 

16 

Shaving tool. 

, 162 

17 

101 

20 

1 

183 

68 

29 

17 

Total. 

. 607 

167 

4ia 

24 

13 

760 

245 

159 

18 

Average. 

.1152 

42 

103 

6 

3 

190 

61 

40 

Necessities and Quasi-Necessities Combined 





19 

Average... 

. 140 

40 

117 

13 

3.5 170 * 

73 

41.5 

Luxuries or Occasional Use 







20 

Tobacco. 

. 100 

67 

139 

4 

5 

76 

137 

77 

21 

^It drink. .. 

. 194 

11 

90 

5 

3 

85 

134 

72 

22 

Camera. 

. 157 

52 

82 

9 

9 

117 

yy 

65 

23 

Magazine.... 

. 72 

39 

178 

11 

11 

141 

16 

121 

24 

Baseball. 

, 179 

b:4 

42 

26 

14 

93 

49 

120 

25 

Candy. 

, 38 

31 

196 

3b 

4 

76 

82 

102 

26 

penknife. 

. 168 

14 

79 

39 

6 

83 

92 

78 

27 

Notepaper... 

. 21 

13 

178 

88 

3 

125 

31 

53 

28 

Total. 

. 929 

270 

984 

217 

57 

796 

640 

688 

29 

Average. 

, 116 

34 

123 

27 

7 

99.S 

; 80 

86 
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ftequcncy for the last ei'oup, named seven, as for the first two groups. 
Compariug now the relative frequencies of the three sets of reasons 
with each other, group by group, we find the following relations i In 
the first group, advertisements are more than twice as frequent as the 
miscellaneous reasons, hut only a little more than half as strong as 
use. In the second group, use has become three times as strong as 
advertisements, and the latter is only one and one-half times as strong 
as the miscellaneous reasons. With the last group, finally, the three 
sets of reasons are very nearly equal in their frequencies and aver¬ 
ages, use leading with 99.5, then miscellaneous reasons with 86, and 
finally advertisements with 80 as average, This last figure is So low 
on account of the small influence which advertisements seem to exert 
in the case of magaaine and notepaper. As a matter of fact, these 
two articles have only recently been subjected to_ extensive advertising 
campaigns, the results of which arc not yet sufficiently felt to manifest 
themselves in experiments of our sort. 

VI. LocaHiy. 

The last viewpoint from which we wish to discuss our results in 
this paper is that of locality. In Table IV our data are classified 
according to the eight states In which the experiment was carried on. 
The total number of cases obtained in each state is given immediately 
below each state. All other nuihbcrs in the Table represent pereen> 
tages. The percentages of the most frequent brand range from 36,0 
in Illinois to gij.g in Pennsylvania, with an average fot all states of 
46.0. The second most frequent brand obtains the lowest percentage 
m New York, namely it.o, and the highest in Texas, namely 17,5, 
The miscellaneous brands are mentioned most frequently in Minnesota, 
with a percentage of 32,5, and least frequently in Texas, namely 19.0. 
The cases in which no brands were named occurred most often In 
Illinois, with 11.0 per cent.; and least often in Pennsylvania, where no 
such cases occurred, There ace also cases where two or more brands 
are mentioned equally often either as first, or second, or miscellaneous 
brands', their percentages are given in the eighth horiaontal tow as 
duplicates. The averages for all eight states arc given in the last 
vertical column. There is no state which approaches these averages 
very closely; perhaps the results from Georgia most nearly resemble 
them. 

In a_ similar way the percentages of the various kinds of reasons arc 
listed in the rest of the Table. Here, however, we find that the indi¬ 
vidual states approach the general averages much more closely, The 
results from Minnesota are most, those from New York are least, 
like the general averages. The results from New York fall farthest 
below the general average with regard to "use" and "advertisements;” 
and conversely, they go highest above the general averages with "mis¬ 
cellaneous" and "no reasons," Pennsylvania, which liacl no cases of 
inability to mention commercial brands, has consequently also the 
lowest percentage for inability to give reasons. The explanation of 
this phenomenon may probably lie in the fact that the subjects who 
took this test were also students in a course in business psychology. 

Other geographical peculiarities, which are not revealed by Table 
IV, are such minor important facts as tite following. The fact tliat 
a large concern which manufactures some article of our list is located 
near the place of experimentation in one state or another will natur¬ 
ally tend to give to this brand a strong priority over other brands. 
This factor has, however, never shown its influence to the extent of 
changing the results of the most frequent brand or reason in that 
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TABLE IV 


Percentages of Brands and Reasons, for Eight Localities 


1 

2 

3 

4 

S 

6 

7 

6 

9 

10 

11 

7, 

Localities... 

Ga. 

III. Mass. Minn. 

Mo. 

N.Y. 

Pa, Tex. Total 

3 

No. of cases. 

400 

460 

600 

1920 

2000 

260 

200 

160 

6000 

Percentages of Brands 








Aver 

4 

Most, freq.. 

50.0 

36.0 

41.0 

41.2 

52.0 

43.5 

54.5 

50.0 

46.0 

5 

2 nd freq.... 

16,0 

11.8 

17.0 

16.6 

15.0 

11.0 

17.0 

17.5 

15.0 

6 

Miscel. 

23.0 

29.2 

28.0 

32.b 

30.0 

32,0 

26,0 

19.0 

27,5 

7 

None . 

b.U 

11.0 

8.5 

V.3 

3.0 

9.0 


0.0 

6,6 

8 

Duplicates.. 

6.0 

2.0 

b.b 

2.4 

.... 

4,5 

3,5 

4.5 

4.9 

Percentages of Reasons 









9 

Use. 

4G.0 

40.2 

40.0 

44.0 

57.0 

36,3 

41,0 

42.5 

43.4 

10 

Advertising. 

34.0 

21.5 

29.0 

24.5 

22.7 

20,0 

36,5 

35,0 

27,9 

11 

Miscel. 

16.b 

25.V 

18.7 

22.5 

16,0 

25), 7 

21,5 

12,5 

20.0 

12 

None. 

3.5 

12.6 

12.3 

9.0 

4.3 

14,0 

1.0 

10.0 

8,4 


state. Anotlicr peculiarity is the naniing of some brand after a locality 
situated near a place of experimenting. This factor has occurred in 
only one article and state; and there it has not influenced the results 
to any important extent. From a general comparison of the different 
states with each other the writer has gained the conviction that further 
data from college men of other states will not materially change his 
results. It may, liowever, be i>ossiblc that with entirely diflerent types 
of individuals, for example, with older men or with less well-educated 
people, certain significant modifications of these results may be 
obtained. The discussion of the type of subjects and of their sex must 
be left to a future occasion. 

VII. Suinviary and Conclusions 

The results and conclusions of the present investigation may be 
summarized as follows: 

1. Our 300 subjects could name 612 diHercut brands or trade-names 
of 20 familiar articles, or 41 brands per article. 

2 . In about 7 per cent, of all 6,000 cases they failed to name any 
brand. 

3 . The absolute frequencies of different brands for the various 
articles differ widely, ranging from 12 to 93 . 

4 . The fewer brands of a given article are known, the more widely 
one or two brands of that article arc known. 

5 . The "community of ideas" with regard to commercial brands is 
43 per cent, for the most widely known brands and >3 per cent, for the 
second most widely known brands. This fact is perhaps the most 
tangible measure of tlie variable iitflucnccs of advertising. 

6 . In one case out of two a person will think of a commercial brand 
of a given article because of his personal ownership or previous use 
of that brand. 

7 . Advertising is the second most frequent reason for recalling com¬ 
mercial brands of familiar articles, being about one half as effective 
as use. 

8 . The 38 miscellaneous reasons for recalling brands of articles 
taken collectively are less effective than advertising alone. 
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9 . Reasons involving a personal element are twice as frequent as 
reasons of an impersonal nature. 

10 . From 12 to 22 different reasons are given per article, with an 
average of 17 . 

11. On purely theoretical grounds, and aside from local influences, 
advertising seems to have five_ chances out of eight for determining 
which brand a person may begin to use of his own accord; similarly, 
all other miscellaneous reasons together have only three chances out 
of eight. 

12 . There is much greater “community oi ideas'’ with regard to 
brands of articles of necessity and quasUnecessi^ than with articles of 
luxury and occasional use. 

13 . Previous use is a much stronger reason for rccalHne brands of 
articles of necessity than for recalling brands of articles o! Luxury, 

14 . There were no marked differences, either as to brands of articles 
or as to the reasons for recalling them, between the eight widely sep¬ 
arated geographical regions of this country represented in this inves¬ 
tigation. 
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Wbi-ls^ F. L, Mental Adjusfwents., New York; D. Appleton and Com¬ 
pany, 1917 - Pp* xiii-4-33i. 

Dr. Wells' book is one of several recent attempts to apply the insight 
into the fundamental mechanisms of human behavior afforded by 
psychoanalysis to guiding normal Individuals along the paths of 
mental efficiency and happiness, More particularly jt is designed tg 
give those responsible for the formation of character in others the 
knowledge of the forces to which personalities are subject which will 
permit the wisest guidance to mental adjustment and its conscious 
aspect, happiness. Starting with a dynamic conception of mind as a 
sum 6f fundamental trends or directions of expending vital energy, 
the author first offers a discussion of the causes of failures of adjust¬ 
ment. In the animal series maladaptation most frequently comes about 
through the appearance of exceptional situations for which the normal 
reactions are Inappropriate. In human individuals the maladaptation 
is usually conditioned by the remoteness of the reaction from the end 
to which it is directed, or internally through the variety of trends 
which must be satisfied, with the possibility gf coullict. The most 
striking conflicts rise about the soKual trend owing to its less immediate 
relation to the ijidivldual's survival, its great complexity and lability, 
and the resistances which have grown up around it; its internal con¬ 
flicts are on the whole greater than the external difficulties whicli sur¬ 
round it. One of the chief mechanisms of /naladaptation is the shirk¬ 
ing of effort necessary to realize the fundamental trends whether by 
minimising the value of the thing desired, or imagining a realization. 
A further example of waste of mental energy is found In "autistic" 
thinking, solutions and explanations by superficial associations which 
fail to meet the test of concrete reality; this type of thinking is charac¬ 
teristic of maladaptation whether in primitive man, pathological cases, 
or in the phantastic life of dreams. The conflict of^ irends often 
manifests itself in pathological dissociation from the main personality; 
a chapter is devoted to the discussion of typical examples chiefly from 
the writer's own observations. He brings out the complex and unstable 
structure of the mind, with the possibility of the dissociation of one 
trend from any of the others, aud the importance of the unconscious. 
" Man's special faiths, interests, hobbies, friendships, enmities, ambi¬ 
tions and infatuations are fashioned not from the fraction of experi¬ 
ence he can remember, nor yet from the innate features of being he 
cannot control; but from a body of unconscious experiences vaster 
tliaq knowledge, which imparts to the objects of consciousness, by 
affective transference, their human values," A special chapter is 
devoted to the continuity of emotion (persistence of the emotion inde¬ 
pendently of the idea to which it attaches) and the possibility of sub¬ 
limation in the transference of the affect of childish sources of 
enjoyment to useful trends of conduct Perhaps the chief differences 
in character lie in the readiness with which affects transfer from one 
pursuit to another, and the direction of this transfer is what makes the 
difference between the superior and the inferior personality, The final 
chapter contains a conception of all mental trends as '“balancing" the 
output of mental energy, and of happiness as the conscious phase of 
the adjustment which results from the balance of the supply of energy 
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witli its expenditure, He brings out the mutual consistency of tlie 
fully developed economic and erotic trends, the biological signilicancc 
ol social trends, and the minor, in a narrower sense "balancing" 
values of social service, religion, and recreation, introduced to provide 
an outlet for the energy left unexpended by tbe fundamental trends, 
In conclusion he offers pertinent suggestions towards education from 
the standpoint of the psychopathologist. He emphasises the necessity 
of directing education along the lines of fundamental trends, leading 
to a mastery of one's economic existence and love-life, as opposed for 
example to the cultivation of intellectual^resources for use when other 
satisfactions fail, the importance of willing competition in the natural 
striving of one's fellows leading to normal self-assurance, the encour¬ 
agement of the actively tangible and concretely serviceable ideals that 
arc likely to bring the best adjustments towards life, ^ The book is 
written in a non-tcchnkal, concrete, and readable style (its chief defect 
lies perhaps in a certain looseness of^ composition) and succeeds in 
conveying an illuminating, and at no time exaggerated, point of view 
ami much pertinent counsel. 

Clark University. R. B. Teachout. 

Momert J, Melville, Sfundardl Method of Testing Jwenik 

With an introduction by William Healjr. J, B. Lippincokt Company, 
Philadelphia, IQ 17 . Fp. pci, 142 . 

This little book Is a convenient manual for mental examiners who 
wish to use the ipii revision of the Binet-Simon tests. According to 
the Preface, " the writer intends that this manual ma^ aid in the 
careful training and exact guidance of an ever-increasing corps of 
competent examiners who wlU be able to render first aid In juvenile 
mental crises by means of a brief scientific investigation," As Dr, 
Healy points out iu his Introduction to the Manual, " for Hnal diagnosis 
of the mentality of the individual, the Blnet test score is simply one 
out of several main facts to be taken into consideration, * * * i 
confess myself particularly interested in this twQ'fold attempt to devise 
more exact methods of using this scale, while at the same time abso¬ 
lutely insisting on the setting of sharp limitations to the interpretation 
of findings by this scale," 

Fart 1 describes the general procedure of gathering and analysing 
the data according to the author's standard or uniform method, which, 
as he Insists, is not another revision or adaptation of the Binet-Simon 
tests, but merely a minute description of a large number of details of 
performance which are ordinarily left to the discretion of the examiner. 
The tests are arranged in parallel series in such a way that those 
"tests which the majority of investigators thus far reported have 
shown to be most highly diagnostic in differentiating the mentally 
deficient from the normal, constitute the first or o series of tests; those 
next In diagnostic value constitute the b series, etc," Furthermore, 
" those tests which involve the use of similar materials or methods are 
arranged in the same series so that they will be given in sequence;" 
tlnis the directions for the Picture Test, which occurs in years HI, VII, 
and XV are all grouped together, “The standardization is based upon 
(i), the experiences growing out of an application in^over a thousand 
cases of the recommendatioua of the Buffalo conference on Binet test¬ 
ing, and ( 2 ) a comparative study of the methods used by other investi¬ 
gators." 

In connection with a discussion of provisional evaluations and classi¬ 
fications of Binet scores the author presents both a general plan of 
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orthogenic case study and also several detailed schemata showing (a), 
an orthogenic table oi provisional mental classification based upon 
the analysis of the Dinet record; (b), a provisional psycho-educational 
classification involving language ability, Binet age difference, mentalLly, 
and scliolastic group, and (c) Binet's anatomical limits for subnormal 
hoys, as to height and cephalic diameters. The problems of clinical 
interpretations are presented in the form of abridged quotations from 
Binet and Simon's original reports. A long list of general and special 
directions to examiners, together with specimen copies of standardized 
recording blanks and explanations for their use, arc followed by general 
rules concerning the sequence of tests and the giving of instructions 
to subjects, 

Part II, contains the actual material to be used in the tests, except 
the objects. The pictures and drawings are arranged in such a way 
that they face the subject, while the corresponding directions and 
explanations for using these drawings or pictures face the examiner. 
Two pages of sample drawings illustrating the standards for scoring 
the square, the diamond, and the other two figures, are included in 
the appendix. 

The proper use of this manual should contribute greatly to a more 
uniform and standardized application of the Binct-Simon tests and help 
to dispel the widespread fatal nation that a little common sense is 
all that is necessary for the performance and interpretation of general 
mentality tests, 

L, R, G, 

Rudolph Pintner and Donald G. Paterson, A Scale of Performance 
Tests. New York; D. Appleton and Co., 1917 . Pp, 217 , 

One great drawback in moat of the mental tests now in use is the 
necessity of language responses on the part of (he pupil examined. 
Just how much the ability to handle language is indicative of intelli¬ 
gence is a question at issue. The clinical psychologist In the large city 
is face to face with the problem of the foreign child, the speech defec¬ 
tive, the deaf child, and other children with language difficulties. This 
has led to the type of test now generally known as the performance 
test, the essential characteristic of which is the elimination of a lan¬ 
guage response on the part of the child. 

The present volume offers a detailed description of the use of fifteen 
performance tests selected largely on the basi.s of variety, adaptation to 
new situations, and freedom from verbal instructions and responses. 
The remainder of the book is devoted to a discussion of methods of 
standardizing tests and establishing reliable norms. Data from the 
fifteen tests described are arranged in tables of clistrrbtition and then 
manipulated In order to show various means of scoring. In the year 
scale tests are grouped with the supposition that the average child of 
a particular age will pass all the tests of the year scale at the age in 
question and all below and none above that year. But a particular 
child usually passes tests scattered over several years. Credit for 
these tests leads to the compulation of a mental age. The authors 
then suggest the use of a *' median mental age.” Given a group of 
tests which have been adequately standardized and for which the 
median performance at each age is available, then the measure of an 
individual's intelligence is the median of all the menial ages which he 
approximates in all the tests. The author .5 are inclined to question 
the validity and justification of the point scale method, especially the 
arbitrary afiofmenc of credit w/u'cfi Yerfces and Bridges assign to their 
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scale. Two drawbacks are apparent in the point scales; The fact 
that the cases must be tested on all the tests of the scale to establish 
valid norms, and that with an individual case all tests must he employed 
before the results can be used with advantage. The percentile method 
of scoring offers perhaps the best possibility for future work. The per¬ 
centile division can be made as small as the delicacy of the tests will 
warrant. This method is desirable because it permits comparison of an 
individual’s performance with those of other individuals of the same 
age, Tests may also be omitted and admitted very readily in such a 
scale. This gives great flexibility to the scale, 

C. C. Pratt, 

Harhv D, Kitson. How to Use Your Mind. Philadelphia and London, 

J, B, Lippincott Company, 1916. Pp, 215. 

The author in the preface states the general purpose of the book, 
"Educational leaders are becoming increasingly aware of the necessity 
for teaching students not only the subject-matter of study but also 
methods of study. Teachers are beginning to see that students waste 
a vast amount of time and form many habits because they do not know 
liow to use their minds," The recognition 0/ this condition is taking 
the form of the movement toward "supervised study" which attempts 
to acquaint the student with principles of economy and directness in 
using the mind. There are certain "tricks" which make for mental 
elficiency such as devices for arranging work, methods of review, 
methods ol taking notes and rules for memory. These devices are in 
some cases the results of psychological experimentation and in others 
the results of experience. It is the purpose of the author to systema* 
tiae these experiments and make them available in a textbook, 

The book Is designated by the author as "A Psychology of Study," 
being a manual for the use of students and teachers in the administra¬ 
tion of supervised study. The text la divided into twelve chapters; 
Intellectual Problems of the College Freshman; Note Taking; Brain 
Action During Study; Formation of Study Habits; First Aids to Mem¬ 
ory; Concentration of Attention; How We Reason; Expression as an 
Aid in Learning; The Plateau of Despond; Mental Second Wind; 
Examinations and Bodily Conditions for Effective Study. 

The principles as outlined by Dr. Kitsou are not new hut have been 
brought together and systematized in such manner as to make a very 
readable and interesting text. The volume will be of service to anyone 
interested in economical and effective methods of study, 

A criticism might be made of the treatment of Chapter III, "Brain 
Action During Study." This chapter contributes little to the effective¬ 
ness of the text. It is diflicult to see how such a popular and non¬ 
technical treatment would be of any service to the student or general 
reader, 

The author has in no way indicated the principles that are of primary 
importance. The effectiveness of the book for general use would have 
been increased if the author had summarized the important principles 
or rules at the close of each chapter. The reviewer is not sure that 
tl»e title. "How to Use Your Mind," is justifiable. 

J. A. Stevenson. 

WiLUAM A. White. Meclianii»nj of Character Formation. The Mac¬ 
Millan Company, 1916, pp. 335, 

This introduction to psychoanalysis brings together into compact and 
readable form the essential principles of the Freudian psychology. 
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This, the author believes, “is the psychology which will prove ol the 
greatest pragmatic advantage'’ since it is the first to realize that a 
mental event can only be understood as the end result of the past 
mental life of the individual and of the race, He, therefore, suggests 
that it be taught in the medical schools in a form similar to that out¬ 
lined in this book. From a brief historical introduction he passes to 
the consideration of the “Genetic Approach to the Problem of Con¬ 
sciousness," which with the three following chapters upon the " Uncon¬ 
scious," the “ Conflict," and “ Symbolism," deals with the general ques¬ 
tions "whicli define the placement of the psyche in the evolutional 
scheme,” Man is to be regarded as a “biological" unit, as the material 
in and through which energy manifests itself in a constant tendency, 
with an unremitting effort to develop.” This energy, the " libido " or 
creative force, is the “same In kind whether found at work in the indi¬ 
vidual cell, in the functioning of an organism, or in the psyche." In 
order to produce results, this creative force must overcome the resist¬ 
ances offered to the organism by its environment, and hence conflict, 
the action and reaction of opposing forces, is tlie fundamental factor 
in its development. Conflict is the "very root and source of life,” 
While iij the lower org[anisms it is expressed in the tropisnis and the 
reflexes^ which the individual adjusts himself to his surroundings, 
in man it js manifested ip the cojisdousness whicli arises when flic com¬ 
plexity of a situation demands a choice of actions, In the human 
IndividuBl, the creative force takes tlic fundamental forms of self- 
preservation and race preservation, both of which early conic into con¬ 
flict with his social environment. The result is a repression of these 
instinctive tendencies, which are forced down below the conscious level, 
where they remain as the great submerged mass of the unconscious, 
“that portion of the psyche which has been built up and organized 
in the process of development." But the “ unconscious in its anti¬ 
social and unconventional tendencies can only express Itself In con¬ 
sciousness under the form of a symbolism which at the same time 
effectually disguises its real meaning," The symbol thus serves as a 
"transmitter" of energy, and as a “transmuter" as well, since by its 
larger and more universal application it opens the way for the energy 
to pass into wider and more complex paths. 

The remaining chapters of the book are devoted to a more dclailed 
discussion of the means by which this creative energy strives to rise 
above its limitations and deal with its environment efficiently; (he 
"various mechanisms which are utilized at the psychic or symbolic 
level in dealing with tlie two-fold problem of integration and adjust¬ 
ment” of the individual to his environment. Here are discussed the 
"Dream Mechanisms" familiar to Freudian readers; the "Family 
Romance," as the author prefers to call the neuroses representing the 
infantile attachment to the family situation; the "Will of Power," and 
“ Partial Libido Strivings," in which are discussed the abnormalities 
arising when the clieck of reality is too stroji^ to be overcome by the 
vital force, which therefore finds its outlet in ways harmful to the 
efficiency of the organism, In tlie cliaptcr upon "Extroversion and 
Introversion," the distinction is drawn between those individuals whose 
energy tends to flow out Upon the external world, and those whose 
interest is directed upon their own inner world; while the following 
consideration of "Organ Inferiority" contends "if at any point. . .an 
inferior organ is unable to do its share of the work, then the conces¬ 
sions which have to be made to this defect and the compromises that 
have to be effected as a result of it must ultimately find their expression 
at the psychological level,” In the concluding chapters on tlic, ” Resolu- 
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tion of the Conflictand "Summary and Synthesis/’ the author again 
returns to the value of the symbol as the "energy carrier from one 
level to the next higher level in this process " of development, 
Throughout there is a wealth of illustrations drawn from pathological 
and child psychology, as well as from that of primitive man, in the 
explanation of the various technical terms. The book is one of the 
first attempts to gather together and systematize the various principles 
ol psychoanalysis and as such is invaluable as an introduction and a 
summary in this field, 

E, Bowjian, 

Daniel Starch. Advertising: Its Principles, Practice, and Technique. 

Scott, Foresman and Company, Chicago, 1914, pp, 281. 

As appears from the preface, this book is intended to serve " as a 
textbook for students and as an introductory handbook for business 
men," The author has endeavored to combine the practical and the 
theoretical aspects of the subject in such a way that the practical ex¬ 
periences of business houses, which are quoted at length, may illustrate 
the underlying principles, and that the discussion of principles may 
Illuminate the practical results of business, 

Advertising specialists all over the country agree that Professor 
Starch has contributed the best book on advertising thus far, consider¬ 
ing its simplicity, accuracy and helpfulness, 

The contents cover the following phases of advertising: The place 
of advertising in the business world; problems of advertising; attract¬ 
ing attention; reaching the people; display type.^its attentTon^value 
end use; the size of advertisements; emphasis and unity in advertise¬ 
ments, avoidance of counter-attractions; contrast, the use of colors and 
novel features; borders, eye-movement and attention; inedhims,— 
magazines, newspapers, street railway cards; trade names and trade 
marks; headlines; illustrations; repetiton and cumulative effect; l^pe 
and legibilily; artistic elements in advertisements; arrangement, bal¬ 
ance, and harmony; argumentative advertisements; suggestive adver¬ 
tisements; testing the strength of advertisements; the ethics of adver¬ 
tising. 

The organization of the material is excellent. The changes in the 
methods and ideals ol advertising are taken up and illustrated by the 
type of copy used by the leading firms. The results of investigations 
by various firms to determine the efficiency of the advertisements are 
given in detail. Professor Starch presents the results of laboratory 
experiments, and the relation between these experiments and that " of 
the advertisement in operation is always clearly shown.’’ But the 
function of an advertisement is to attract attention, to stimulate inter¬ 
est, and to secure a response, and the psychological principles which 
underlie the construction of the advertisement itself, are taken up in 
detail. It should be noted that psychological technicalities arc avoided 
50 that the material is easily understood by the average reader. 

It is estimated that in the United States eight hundred million dollars 
are spent annually for the purpose of advertising, and the printed 
space consumed would cover two'thousand square miles, A full-page 
advertisement in the back issue of a leading magazine for women, for 
only one issue, cost ten thousand dollars. The problem of the adver¬ 
tiser is a large one, and this book should he looked upon as a primer 
of the science and practice of advertising. 

Teachers of advertising will welcome this text-book for it presents 
(undamenlal principles in such a concrete iorm that the 'students can 
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readily absorb them. Professor Starch is the first writer to produce 
a text-book on advertising that anywhere near fills the need. This 
volume should be read by every one interested in any phase of adver- 

^ John A. Stevenson, 


The following books and pamphlets have been received 

Ellsworth Huntington, Civilisation and Clhiale.. Yale University 
Press, New Haven, rgrS. 

/nrfiniia University Studies, No. 32, Studies in Arithmetic. Edited 
by Melvin E, Haggerty, Vol, 3, September, .1916. No, 34, 77 ie 
Ability to Read: Its Measurement and Some Factors Coudiliouing 
it. Edited by Melvin E. Haggehty, Vol a, January, 1017. 

Roflear M, Yerkcs and Harold E, Burt. The Relation 0} Point-Scale 
Measurements of Intelligence to Educational Performance ih Col¬ 
lege Students. Reprinted from School and Society, Vol, 5, No, 
123, pp. S 3 S-S 40 . May, rgr;, 

Harold E. Burt, Auditory Illusions of Movement—A Preliminary 
Study, Reprinted from Journal of U.xperhuculal Psychology, Vol. 
2, No. I, February, 1917, 

J, E. Wallace Wallin, The Pecblemiudcd in the Slate of Missouri, 
Reprinted from The Psychological Clinic, Vol. ii, No, 2, April, 
1917. 

— ——, A Program for fhe State Care of the Feebleminded and 
Ejiilepiic. Reprinted from School and Soch'ty, Vol. 4, No, 98, 
November, 1916, 

— -. The Problem of the PecbUmlnded in i(j Educational and 

Social Deorings. Reprinted from School and Society, Vol, 2, No, 

_ 30 , July, 1915. _ 

1 Mention here does not preclude further comment. 

7 
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The following items of general interest are quoted from the Phi 
Della Kappa News Letter, (Chicago Chapter), June 1917: 

Dr. F. N. Freeman of the University of Chicago, has been directing 
an investigation of the handwriting of adults by the use of the kincto- 
scope, The first step of the process is to photograph with the motion 
picture camera operating at a certain mimbcr of exposures per second, 
usually about thirty, and from a position directly above the page, the 
whole writing process, forearm, hand, pen, writing, etc,, while the sub¬ 
ject is in action, Not only the superior but also by an arrangement of 
mirrors, the lateral and front views of the hand, penholder, and 
fingers are obtained. -The film is then developed and the image pro¬ 
jected so as to be greatly enlarged* By running the projcctoscopc 
at a desired rate of speed the movements used by tlie writer are 
clearly evident and subject to repeated observation. For closer analy¬ 
tical study the individual pictures arc projected and the positions of 
the fingers, hand, arm, and pen studied or even outlined on drawing 
paper lor exact measurements. The speed of the pciipoiiit with the 
stroke is also clearly shown by iiotiug its position at each exposure 
and measuring the dislauce which it passes over between successive 
exposures. 

The movemetiU of the eyes in rcadlag present many unsolved 
problems, Last year Mr, C, T. Gray made quite an extensive study 
of the dilTereEiccs in eye movements between good and poor readers. 
The apparatus which he designed, with a lew minor changes, is being 
used for further study this year (by Mr, A. R. Gillilantl), A small 
bead soldered to a pair of spectacle frames is used- to reflect a ray of 
light on the Aim by which movements of the head and shifts of [he 
riim may be detected. By keeping this bead line as a constant point 
ot reference in reading the films it is possible to determine wUh rela¬ 
tive certainty the exact letter fixated. The problem of the difference 
between reading aloud and silently is being studied to determine the 
essential differences in eye movements. It is to be hoped that some 
light may be gained as to the differences between the mental processes 
in these activities. The difference in eye movements in reading differ¬ 
ent sized type is also being studied, Other tests should determine 
whether we actually see more of the letters than has been supposed. 

Dr. H, D. Kitson is engaged in a study of the psychology of proof¬ 
reading, with an end of determining the factors that influence the 
speed and accuracy of proofreading, and with the hope of devising 
tests that will be of assistance in the employment of proofreaders. 
The last problem Js especially carried on by Mr. A. Howell. 


An extensive study of the problems of gifted children has been 
carried on during the past year under the direction of Professor G. M, 
Whipple at the University of Illinois, with a special fund appropriated 
for this purpose by the General Education Board, Miss Genevieve L. 
Coy (M. A,, 1915, Columbia University), has given her full time to 
the problem of selecting mentality tests by means of which children 
of superior intelligence can be quickly and accurately selected from a 
heterogeneous group, Mr. T, S. Henry (Ph.D., 1917, Univ. Ill,) lias 
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investigated class-room problems in the education of gifted children, 
while Mr. H, T, Manuel (Ph.D., 1917, Univ. III.), made a special 
study of talents in drawing in adults and children above ten years of 
sgs. A spfdaJ fcacJjcj- was aJso engaged iast September and con¬ 
nected with the public schools of Urbana, III., to teach a class of 
thirty children selected as superior on the basis of teachers’ judgment.'! 
and school records, The children varied in chronological age between 
nine years seven months and twelve years three months on October 
r, 1916. Their mental ages hy^ the Binet-Stanford scale varied between 
ten years three months and sixteen years one month, and their I. Q.’s 
from 99 to 147, The purpose was to determine whether by special 
instruction these children could master two years’ school work in one 
year, It was found that at least eighty per cent, will be able to enter 
next fall two grades above the one they entered in the previous year. 
Miss Coy's results have definitely brought out the fact that teachers' 
judgments and school records furnish a very unreliable basis for dif¬ 
ferentiating between normal and supernormal children, but that a few 
hours devoted to well selected mentality group tests result in a sharp 
and reliable differentiation between the two groups of chiidren, Miss 
Coy will probably continue the work of studying supernormal children 
next year iu the Department of Psychology of the Ohio State Uni¬ 
versity, — 

The Fourteenth Annual Report of the Director of the Carnegie Insti¬ 
tute of Technology for the year ending March 31, 1917, includes the 
Second Annual Report of the Division of Applied Psychology, includ¬ 
ing (he Department for the Training of Teachers and The Bureau of 
Mental Tests, from which the following items are quoted below; 

D. Walter Dili Scott, of Northwestern University, the foremost 
American authority ou psychology in its application to business was 
secured as Director of the newly-organized Bureau of Salesmanship 
Research to conduct the five-year experiment in vocational selection 
described later. Dr. Scott was also appointed to the faculty with the 
title of Professor of Applied Psychology. During liis absence Profes¬ 
sor G. M. Whippfe of the University of nfinois has been selected to 
serve as Acting Director of the Bureau of Salesmanship Research, 

This cooperative enterprise of thirty business concerns with selling 
organizations of national scope is concentrating its efforts on a study 
of the problems of the luinuin element iti marketing: the salesman, bis 
selection, training and supervision. The cost of the Bureau is chiefly 
met by the business firms whicli contribute $15,000 a year toward the 
expenses of the research. The Carnegie Institute of Technology in 
turn furnishes ofTice quarters, laboratories, equipment and supplies. 
Dr. Scott’s research course has already resulted in a volume entitled 
"Aids in the Selection of Salesmen," containing model forms for appli¬ 
cation blanks, letters to former employers, interviewers' guides and 
record blanks and a set of tests to be used as a supplementary riicans 
of determining the applicant's intelligence, alertness, carefulness, imag¬ 
ination, I'esourccfiiliicss and verbal facility—qualities wliicli confribiilc 
to effective salesmanship. In this work Dr. Scott has had the help of 
six research assistants and the cooperation of Drs. B, G. Miner, G. M. 
Whipple, and W. V, Bingham, head of the Division of Applied 
Psychology._ 

Professor C. E, Seashore of the department of psychology at the 
University of Iowa has recently issued a bulletin, entitled yocatiaual 
Guidance in Music, in which he describes his newly established Psychol¬ 
ogy of Music Studio. Nature’s gift of musical endowment can bo 
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measured by a system of psycliologkal tests wliich deal v/ilh the 
most salient features of musical talent—sensitivity to tones, the time- 
sense, the sense of rhythm, the sense of harmony and melody, musical 
meiijoryi Jiiiisical imagination, mnsicaJ feeling, musical iiitdiect, and 
inLisical expression in singing and playing. From this system of meas¬ 
urements it is possible to decide v/hether or not a mtisol education 
is worth while in any given case, why such an education should be of 
one kind rather than of another, what musical powers are most promis¬ 
ing (or cultivation, what powers need special training, what pitfalls arc 
to be avoided, etc. The record obtained from the test of an individual 
is expressed in a chart of musical talent," A complete and thorough 
examination of an individual jnclndes twenty measurements niitl 
requires three days of continuous work. The staff of the Studio is 
prepared to make a limited number of surveys for vocational guidance 
ill, music among the children of the public schools, The results of 
lliesc surveys will, however, be only tentative, yet they may serve 
“as a sort of drag-net by means of which marked talent or lack of 
lalciit will be revealed," The Studio is conducted in connection will) 
the Psychological Laboratory of the University of Iowa; it is in 
charge of a psychologist and a musician, with a corps of trained 
assistants who make the ineasuremeiits by approved psychological 
methods; the Stndio^is equipped with apparatus which has been speci¬ 
ally designed for this work. This new and unique movement serves 
as another illustration of the variety of fields of human activity in 
which the applications of psycliology-promise to be helpful and fruit¬ 
ful. 


Psychological tests of candidates for the aviation corps are now being 
conducted at the Massachusetts Institute of Technology by Dr. H. £. 
Burtt, at the University of California by Professor G, M. Stratton, and 
at the University of Pennsylvania by Professor F, N. Maxfield, 



PSYCHOLOGY AND NATIONAL SERVICE 

Among the many scientific problejiis which the war has 
forced upon the attention of oiir military aiitliorities there are 
several which are either psychological or present a psychologi¬ 
cal aspect. In the opinion of experts many of these problems 
arc immediately soluble and it therefore becomes the duty of 
professional psychologists to render national sci'vicc by work¬ 
ing on such problems, For this reason a committee on psy¬ 
chology has been organized with the approval of the council 
of the American Psychological Associatioiij by tlic National 
Research Council, This committee consists of J. McKeen 
Cattell, G. Stanley Hall and E. L. Thorndike from the Na- 
tiojjal Academy of Sciences; Raymond Dodge, S. I, Franz 
and G. M, Whipple from the American Psycliological Asso¬ 
ciation, and C, E. Seashore, J. B. Watson and R. M. Yerkes, 
Chairman (member of the National Reseavcli Council) from 
the American Association for the advancefueiit of Science. 

At the first meeting of the committee, it was voted "tliat 
whereas psychologists in common with other men of science 
may be able to do invaluable work for national service and in 
the conduct of the war, it is recommended by this commilCec 
that psychologists volunteer for and be assigned to the work 
in which their service will be of the greatest use to the nation. 
In the case of students of psychology, this may involve the 
completion of the studies on which they arc engaged," _ 

It is the function of this general committee to organize and, 
in a general way, supervise psychological researcli and service 
in the present emergency. Problems suggested by military 
officers or by psychologists are referred by the committee to 
appropriate individuals or institutions for immediate attention. 
Already at the suggestion of the council of the American 
Psychological Association the chief psychological laboratories 
of the country have been oFcred to the committee for such 
use as the military situation dictates. Moreover, the member^ 
ship of the American Psychological Association, in response 
to a letter addressed to it by the council, has responded most 
promptly and heartily with offers of personal service. 

At a meeting lielcl in Philadelphia, April 21, the council of 
the American Psychological Association, in addition to ap¬ 
proving and urging the appointment of a committee on p.sy- 
chology for the National Reseai’cli Council, authorized the 
organization of twelve cojnmittees to deal with various im¬ 
portant aspects of the relations of psychology to the war. 
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The list of committees with their personnel, so far as at 
present announced, follows, tog-ether with bi-ief comment on 
the status of their work: 

COMMITTRES 

Committee on Psychological Literature Rclfiting to Military Af. 
fairs.—It is the function of tliis committee to prepare bibliographies 
and abstracts o? important psychological military contributions for 
the immediate vise of committees, individual investigators, and tor 
publication. Chairman, Madison Bentley, University of DHuols. Dr. 
Bentley already has rendered valuable service to several of the com¬ 
mittees, 

Commitiee on the Psychological Examining of Recrnils. —The first 
task of this committee is the preparation and standardization of meth¬ 
ods and the demonstration of their serviceableness. Chairman R. M. 
Yerkes, Harvard University, W, V. Bingham, H, H. Goddard, T. H, 
Haines, L. M. Terman, F. L. Wells, G, M, Whipple. 

This Committee has prepared a method of group examining, and also 
varied methods of individual examining. The work, covering a period 
of four weeks, was generously financed by tlic Committee on Provision 
for the Feeble-minded, The methods are now being tested in three army 
camps and one naval station. The expense of this initial trial, 
which is made primarily for the further development and perfecting 
of the methods, is met by an appropriation of twenty-five hundred 
dollars made by the Committee on Furnishing Hospital Units for 
Nervous and Mental Disorders to the United States Government. 
At the present writing, the Siirgcon-Gcneral of the Army awaits lists 
of psychologists who are both adequately prepared and willing to 
serve aa psychological examiners, 

It is the conviction of the committee that the psychological examiner, 
by applying specially prepared and adapted niefliods to recruits in the 
camps, should obtain measurements valuable alike to line officers, to 
general medical officers, and to the special officers in charge of the 
psychiatric hosnilal units. 

It is assumed that the work of the psychologist, although not .strictly 
medical in character but instead vocational, educational and social, will 
supplement that of the medical examiner by supplying him with infor¬ 
mation otherwise not available. Further, the psychologist may aid the 
psychiatrist by detecting and referring to him those individuals for 
whom careful psychiatric examination is obviously desirable, 

Cofiniiiltce on the Selection of Men for Tasks Requiring Sl>ecial 
Skill. —This includes the selection and promotion of officers, as well as 
the choice of men for varied kind.? of skilled service. Chairman, E. 
L, Thorndike, Columbia University, J. C. Cliapiiian, T, L, Kelley, W. 
D. Scott. 

A new method of selecting officers devised by Dr. Scott is now in 
use in many of the Oflicers' Training camps, 

Coinmiltee on Psychological Probiciiis of Aviation, Including E.v- 
aminalian of Aviation Recruits. —Chairman, H, E, Burtt, Harvard 
University, W. R. Miles. L. T. Troland, 

Work looking toward the development and thorough testing of 
methods for the selection of gviation recruits has been authorized by 
the government and already is in progress in at least one of the in¬ 
stitutions where the recruits are being trained, 

CoinmiMee on Ihe Psycholopicol ProMemj- of fncapacity, Ej^eciolly 
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Those of Shock, Recducalton and Vocational Chairman, S. 

I. Franz, Government Hospital for the Insane, J. D, Watson, K, S. 
Lashley. 

The task proposed (or U\is committee is a lar^c and diffeuit one and 
the chairman plans to organize, in intimate relations with various mili¬ 
tary activities and agencies, a committee which sliall be compcieiii to 
deal with the varied scientific problems of incapacity, 

Dr. Franz has himself developed successful methods for the reeduca¬ 
tion of certain paralytics, and accordirig to our information his methods 
are now used by the Military Hospitals Commission of Canada. It 
is greatly to be hoped that his own country may be cctually ready to 
avail itself of these methods, and that it may adequately prepare in 
advance for the extremely important as well as difliciilt task of re¬ 
habilitating riiaimed and paralyzed soldiers and sailors. 

Committee on Psychological Problems of Recreation in the Army and 
Mavy. —Chairman, . G. A. Coe, Union Theological Seminary, W. C. 
Baglay, H. L. HoUingworth, G. T. W. Patrick, J. H, Tu(ts, 

This committee wilt serve the national cause by cooperating in 
every profitable wav with the committee on military recreation of 
the Y. M. C. A.I and with such other agencies as arc imincdialcly con¬ 
cerned with this kind of military aid. Psychologists will find abiimlanl 
opportunity for the study of psychological aspects of rccrcalloiial 
problems, 

Coinmitlce an Pedagogical and Psychological Problems of Militarv 
Troining and Chairman, C. H. Jndd, University of Chi¬ 

cago. 

Comviillee on Problems of Motivation tn Conneelion zvilh Military 
-Chairman, W. D. Scott, Northwestern University, H, S. 
Langfeld, J. H. Tufts. 

Committee on Problem of Emotional Stability, Fear and Self'conlrol. 
—Chairman, R. S, Woodworth, Columbia University, W. B. Cannon, 
G. S. Hall, J, B. Morgan, J. F. Shepard. 

It is probable that in addition to dealing with the special problems 
of emotional stability this committee will find it desirable to under¬ 
take a careful study of incorrigibility. 

Committee on Acoustic Problems of Military Importance. —Chair¬ 
man, C. E. Seashore, University of Iowa, R. M. Ogden, C. A. Ruck- 
mich. 

Already the chairman of this committee has Interested himself in the 
relations ol the principles of acoustics to various naval siUialioiis. 
Methods of localizing sounds and their utilization for the detection 
of submarines, the identification of guns, and the locating of batteries 
are clearly important. These questions are under investigation by the 
Physics Committee of the National Research Council, with which Dr. 
Seashore’s committee will cooperate. 

Committee on Visual Problems of Mititory Sigiii/icoiicc,—Chairman, 
R, Dodge, Wesleyan University, R. P. Angier, H. A, Carr, L. R. 
Geissler, S. P. Hayes, G. M. Stratton, L. T, Troland, 

Chairman Dodge has devised and perfected an apparatus for the 
measurement of various important aspects of the naval giiiiner’s re¬ 
action, This is now installed for trial on a number of battleships. 
The Committee has also been requested to prepare and recommend 
to the Navy methods for tlie selective examining of men for various 
kinds of service. This work is in progress and its results will shortly 
be reported to the officials directly concerned. 
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If the war continues lor as much as a year American psy¬ 
chologists will have opportunity to serve importantly, not only 
ill the examining and classifying of recruits but also in the 
selection of men for positions of responsibility, and in the 
choice and training of aviation recruits, naval gunners .niid 
others in skilled service. It is no longer a matter, as at first 
appeared to be the case, of inducing military authorities to 
accept methods of psychological measurement, but instead 
jiriinarily one of meeting their expressed needs and requests 
for assistance. 

As psychological research along such lines as have been indi¬ 
cated above progresses and as the applicability and service¬ 
ability of methods are demonstrated and rendered increasingly 
clear, it is probable that effective use can be made by the 
povernmeut of all scientists who are skilled in the study and 
control of huiiiaii behavior. For after all the human factors in 
war are as important as arc the inechanical and it cannot be 
doubted tliat brains and not bravvu will decide the great coii- 
(lict. 

R, M. YEnicits, 

Chairman 
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ESTIMATES OF THE MILITARY VALUE OF CER¬ 
TAIN CHARACTER QUALITIES 


By Paul S. Achilles and Edith Mulhall Achilles 


The question of the best combinations of character quali¬ 
ties for success in different occupations has long been of 
interest, but the present necessity for thousands of men to 
enter a single occupation, that of soldier, lends new interest 
to the particular question of the best combination of traits 
for success in military life. Although the breadth and the 
many possible interpretations of this question preclude a 
definite answer, the widespread interest in the subject led 
one of the writers who was a member of the first Officers' 
Training Camp at Plattsburg Barracks, N. Y., to carry out 
the following investigation. 

The list of character qualities given below was selected, 
and the procedure consisted in obtaining the rankings of these 
qualities in the order of their importance for success in mili¬ 
tary life from a large number of the men. A list of ' Quali¬ 
ties for Rating of Executive Abilit/' already in experi¬ 
mental use by Professor E. B. Gowin of New York Uni¬ 
versity for investigating their importance for business execu¬ 
tive was chosen with a view of obtaining possible interesting 
comparisons. This list, with brief instructions, was printed 
on blanks as shown on next page, and ratings obtained from 
one hundred candidates and Reserve Officers attending the 
training camp at Plattsburg. 
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QUALITIES FOR THE RATING OF EXECUTIVE ABILITY 

Fof comparison wUh ratings made by business men, of the following 
qualities in the order ol their imporUitce for success in business life, 
it is desired to obtain from regular army officers a. rating of the same 
qualities In the order of their importance for success in military life, 
Put a " I'' in front of the quality, the possession of which you consider 
most important; a "a" in front of the next most important, and so on 
until you have put a "14’* in front of the least important. Consider 
that every man probably possesses a certain degree of each of the 
qualities, and rank them according to the desirability of their pre¬ 
dominance in any given man for his success in military life. 

.aggressiveness 

(Energy, courage, domination by will) 

.APPEARANCE 

(Well groomed appearance, good carriage, pleasing facial 
expression, voice, etc.) 

.COMPETITIVENESS 

(Interest in playing the military game) 

.CONTROL OP EMOTIONS 

(Freedom from outbursts of anger, touchiness, etc.) 

.COOPERATIVENESS 

(Unselfishness, kindness, cheerfulness, tact, loyalty) 

.INITIATIVE 

(Alcrtnessj imagination, originality, independence in think¬ 
ing) 

.INTEGRITY 

(Truthfulness, honesty, sincerity) 

.HEALTH 

(Bodily vigor, good sight, hearing, etc.) 

.JUDGMENT 

(Reasoning ability, accuracy in conclusions, ability to profit 
by experience) 

.OPENMINDEDNESS 

(Reasonableness, teachableness, openness to new ideas) 

.ORGANIZING ABILITY 

(Systematizing, classifying according to functions, planning 
and delegating) 

.PERSEVERANCE 

(Industry, ambition, concentration) 

.REFINEMENT 

(Courtesy, manners, general culture) 

.SENSE OP HUMOR 
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Do the results of these rankings show any marked agree¬ 
ment as to the most valuable qualities for success in military 
life? Table 1 presents the results obtained from one hun¬ 
dred of the candidates and Reserve Officers at the first Officers' 
Training Camp at Plattsburg, May 12 to August 15, 1917. 
The figures under the name of the trait indicate the number 
of candidates placing the trait in each of the fourteen places. 
The sums of positions are obtained by adding one times the 
number of cases the trait was put in position 1, twice the 
number of cases it was in position 2, etc. Thus if an item 
had been in position 1 in each of the hundred times the sum 
would be 100 and if it had been in position 14 each of the 
hundred times the sum would have been I.'IOO. The range 
indicates the lowest and highest position in which the traits 
were placed. This range is great—indeed in eleven of the 
fourteen traits it is 1-14, the greatest possible range. There 
is no distinctly marked agreement as to the exact placement 
of the qualities. However, a glance a the sums of the positions 
shows a gap which divides the list in half. This may be taken 
to mean that the first seven (qualities, as a group, are the 
most valuable for success in military life. The existence of 
this grouping seems to indicate that possession of all of these 
first seven qualities is about equally essential, although the 
part of the table showing the number of men placing each 
quality in each position shows a rather wide range of opinion. 
However, the first half of each of the first seven columns 
adds up to over 50 thus showing that when the table is 
examined by quarters, it also indicates a fair predominance 
in favor of these same first seven qualities as being most 
valuable—judgment, health, aggressiveness, initiative, integrity, 
organizing ability, perseverance. 

It might be supposed from this wide range of opinion 
among the hundred embryo officers, most of them college 
graduates, that there is no definitely fixed common ideal 
gained from history and biography as to the one best com¬ 
bination of qualities for a successful military career. The 
indications from these results are mther that success in mili¬ 
tary life is open to men of all sorts of character and does 
not depend upon any special predominance of certain quali¬ 
ties. On the other hand, the lack of agreement in these results 
may be due, in part, to the fact that the ratings were all made 
by novices in the military profession. 

For comparison with the above estimates made by men 
but little acquainted with military life, rankings were obtained 
from forty-two officers of the Regular Army who were in- 
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structors at the fourteen officers' training camps. The results 
of their ratings of the fourteen qualities are given in Table 2. 

The same seven qualities appear in the first half, as in 
Table 1, but in a different order. Integrity, initiative, and 
perseverance are given more importance and health, aggres¬ 
siveness, and organizing ability less. This shi''4ing is prob¬ 
ably due in part to individual differences rather than group 
differences. At first glance health seems to have been dis¬ 
torted In place, but further examination shows that 82% of 
the candidates and 80% of the officers put it in one of the 
first seven places—in other words, no marked group dif¬ 
ference is present. In the second half the most striking 
placement is that of refinement. It is three places higher 
in the officers' rankings, and yet only 7% of the officers placed 
it in one of the first seven positions and 15% of the candidates 
did.—thus its new position is due in part to the officers' think¬ 
ing openmindedness and competitiveness less important than 
the candidates did. A comparison of Tables 1 and 2 shows 
a scattering of opinion for both groups. The range is less 
for the officers' group, but in both tables it is large. 

The following Table 3 gives the median position for each 
of the qualities and their average deviation from the median, 
When records are at hand for other occupations besides mili¬ 
tary, a comparison will be interesting. 

TABLE 3 


42 officers 100 candidates 



Median 

A.D. 

Median 

A.D. 

Aggressiveness. 

. 4 

2.48 

4 

2.33 

Appearance. 

. 10 

2.36 

10 

3.01 

Competitiveness,,....... 

. 10 

1.83 

10 

2.74 

Control ol emotions. 

. 9 

2.28 

B 

2.71 

CooTjerativcncss. 

Initiative. 

. 9 

. 4 

2.BB 

1.93 

9 

5 

2,80 

2.53 

Integrity. 

Htaith. 

. 4 

. 5 

2,81 

2.48 

6 

1,5 

3.42 

3,82 

JudKiticnt. 

. 3 

1.81 

3 

1.79 

Onenmindedness. 

. 10 

2.43 

10 

2.56 

Organizing ability. 

. 6 

2.85 

6 

2,93 

Perseverance. 

. 5 

1,90 

G 

2.23 

Refinement. 

. 12 

1.69 

12 

2.18 

Sense ol Humor..... 

. 14 

1.17 

13 

2.57 


As a practical matter, the forty-two Regular Army officers 
probably have a much more definite idea of the desirable 
qualities to look for in a man who is likely to succeed in mill- 
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tary life than have the one hundred civilians, but the present 
investigation fails to bring this out strikingly (1) because of 
its abstract nature, (2) because of the arbitrary selection and 
inexact definition of qualities, (3) because the same qualities 
are needed in many professions, and (4) because of the 
many possible interpretations of the phrase ‘ success in mili¬ 
tary life.' Very obviously success in different ranks and 
branches of service depends upon different qualities. A man 
capable of success as a private might never succeed as an 
officer, and similarly a man might gain immediate success 
as a lieutenant without possessing in sufficient degree the 
qualities necessary for ultimate success in the highest ranks. 
One lieutenant-colonel of the Regular Army placed the quali¬ 
ties in the following order, as being the best combination 
for a young lieutenant just starting his military career: Judg¬ 
ment, Openmindedness, Integrity, Perseverance, Aggressive¬ 
ness, Initiative, Organizing Ability, Coopcrativcncss, Competi¬ 
tiveness, Control of £motioii.s, Health, Refinement, Appearance 
and Sense of Humor. A major to whom thousands of officers 
are indebted for their conception of the value of physical train¬ 
ing places Health first, and the other qualities as follows: 
Integrity, Judgment, Organizing Ability, Initiative, Persever¬ 
ance, Appearance, Aggressiveness, Cooperativeness, Competi¬ 
tiveness, Refinement, Control of Emotions, Openmindedness, 
and Sense of Humor. A Brigadier-General writes: *' Prom 
the viewpoint purely of the soldier, it is not practicable to 
possess any of the other qualities to the desired degree, if one 
lias poor health, as here defined. I am of course, somewhat 
uncertain as to the relative values to be placed on several, 
such as, for instance, initiative, organizing ability, judgment, 
aggressiveness, integrity and perseverance. They are all neces¬ 
sary to make the complete man, and yet I think, I have given 
them the relative value tlicy should occupy." Hi.s order 
was: PIcalth, Organizing Ability, Initiative, Judgment, Ag¬ 
gressiveness, Perseverance, Competitiveness, Integrity, Co¬ 
operativeness, Openmindedness, Appearance, Control of Emo¬ 
tions, Refinement, Sense of Humor. 

Another officer states that the two most important qualities 
for an officer to possess do not appear on the list, namely 
leadership and ability to judge men. A fomth, a major, 
who has been nineteen years in service and is exceptionally 
well read in the lives of great military leaders, believes that 
very few of our Regular Army officers, much less those now 
hastily becoming officers, have seen enough actual warfare to 
adequately estimate the most important qualifications for suc¬ 
cessfully commanding troops in the field. He suggests that 
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the best estimation could be found in the memoirs of the 
great generals of history who have written of the qualities 
that are necessary to lead»troops in battle. This is a fruitful 
field, and the writers regret that their lack of acquaintance 
with it prevents the entering of information from these sources 
ill the present article, which must be confined to the limited 
data at hand. It seems possible, however, that, were a list 
of character qualities, such as used here, presented for rating 
to any number of great military leaders, a similar wide range 
of opinion would be found, due partly to individual differences 
in interpretation of both the nature of the qualities and the 
requirements of varying military situations, and partly to 
individual differences of opinion. For example, Napoleon 
says, " The most important quality of the soldier is his ability 
to support fatigue and privation; physical courage is only 
the second,” Yet battles have been won (Montcalm at Que¬ 
bec) by leaders in ill-healtli who have gone from sick beds 
by force of will. Consequently we must expect to find different 
importance attached to health and to each of the other quali¬ 
ties according to the attitude and interpretation of the man 
ranking them. Furthermore, very much the same qualities 
arc needed for success in any field of endeavor.*- 

An attempt was made to see if the results of these rankings 
could be utilized as criteria for the qualities to look for in the 
selection of desirable officers and non-commissioned officers. 
For example, would an individual who ranked the given list 
of qualities in an order widely different from that given by 
the average show any peculiar characteristics making him 
unlikely to succeed In military life? Correlations between 
the objective order unci sixteen individual rankings by the 
candidates were worked out, The objective order was the 
order of the average orders of the one hundred candidates. 
It was found that orders given by some of the candidates who 
failed to he commissioned at Plattsbiirg correlated higher with 
the objective order than many of the orders given by men 
conimi.ssioned as captains and lieutenants. If the objective 
order is taken as a standard order, then a man’s estimation 
as to the relative importance of these qualities seems to have 
little or no relation to his own possession of the qualities 
requisite for success. 

The method for estimating abilities recently described by 
James Burt Miner of Carnegie Institute of Technology® was 

^H, L. Holliiigwortli. Vocalioual Psycholog'^, pp, 9S-99, 

® James Burt MinerThe Evaluation’oi a Method for Finely Grad¬ 
uated Esiimates of Abilitic.s. /, of Apl>l{cd Psychol., 1917, Vol, i, 
PP- 123-133. 
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followed in the next pcirt of this investigation. Cards for 
rating individual candidates were prepared. The qualities 
used on the card were the five of the previous list ranked 
highest by Regular Army officers and by the candidates, with 
the addition of the sixth, Leadership, The card was as 
follows: 


Please rate Kie candidalo named above for the iraila inclirnlcd, keepinj; in 
mind employment in military service. Give the rating imlcpcndenlly without 
consuHing others, 

Arnong the members of this company the cnitdidalo would rank in which 
fifth? Indicate the position }ji each trail l>y plDcingn dot along the line, grad¬ 
ing the candidate as rmely na you can. 



Lowest 

Stb 

Four 111 
SLIi 

Middle 
5lh, Av. 

Second 

6lh 

IIi|hcsl 

JuOgmt^nt. 













AggreasivoncBB. 

Health. 

— 

















'gm. 

Londerahtp. 






ilB 


Nnmo the highest rank which you think this candidate has tho ability to nllBin. 


Stale the branch of service for which tills eondiclate seems to be best qunllhcd. 


It was planned to have twenty-five meji in one platoon rate 
each other and themselves for possession of these qualities as 
compared with the other members of their company, but, 
owing to lack of time, it was impossible to get all of these 
ratings made before the commissions were announced at the 
close of camp. However, nine men of one platoon filled out 
ninety-six of the cards and the results arc simiinariz-cd in 
Table 4. The ratings cover fifteen men but arc fairly com¬ 
parable since nine of the men were rated by at least eight 
of the same nine judges. The six men marked by asterislcs (*) 
included themselves in the ratings. Their estimates of self 
were uniformly higher than the average of estiinales given 
them by their judges. To simplify the scoring the divisions 
on card were numbered Highest 5th to Lowest 5th 1, 2, 3, 4, 
5, and a dot appearing in a division credited with tlic luunhci' 
of that division. Thus a dot appearing in Higliest 5tli is 
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scored 1, a dot in second 5th is scored 2, and so on. Hence 
the sinalhr the score after a man's name the more favorably 
he was rated, If eight men rated one candidate as being in 
Highest kh in each quality, his score for each quality would 
be 8 and his total 6 x 8 or 48, or a ‘ perfect ’ score. To facili¬ 
tate comparison, the xlifFerencc between each man’s possible 
total score and his actual total score is given; but strictly these 
differences are comparable only where the judges are identical 
and equal in number. The sections of the table to the right 
tabulate the answers to the request on the cards, i.e., Name 
the highest rank which you think this candidate has the ability 
to attain; State the branch of service for which this candidate 
seems to be best qualified. The last section also shows the 
actual commission received at the close of camp. 

Apparently for the few men covered here the ratings by 
these judges correspond pretty well with the selections made 
by the authorities at the camp on the basis of the candidates’ 
records and the recommendations of Regular Army officers 
who judged the men and who observed especially their apti¬ 
tude, conduct, capacity for command, military bearing, zeal, 
physical fitness. The impression of the writer with military 
experience is that usually such abstraction and refinement in 
rating men would be both impracticable and superfluous for 
the selection of non-coinmissioned officers in the company. 
Its chief advantage would be its fairness to the men and the 
minimizing of the partialities of those making the selections; 
but the company commander should deal fairly with his men, 
and the rough and ready tests of camp life, the drill field and 
the actual military situations furnish him the best basis for 
selection. 

Although it is possible that any ‘paper’ test given in a 
few minutes will not serve to differentiate in a reliable way 
desirable men for leaders and responsible positions, especially 
in the varied requirements of military life, yet some of the 
standard tests do show important individual differences. The 
Woodworth-Wells Hard Directions test is one which has not 
been found to correlate very highly with scholarship, and yet 
it might show a certain sort of ‘ ability to keep one’s wits ’ 
that seems necessary in military life. This test was given to 
twenty-eight candidates at Plattsburg, The results are shown 
in Table 5. The average time was 2 minutes 16.7 seconds 
and the average number of errors 2.4. 

Apparently the test does not correlate well with that com¬ 
bination of abilities which make for success in military life, 
at least not on the selections of these men made 
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Capt 

Capt. 

2ndLt. 

2nd Lt. 

2nd Lt. 

Capt. 0n3. 
Aviation 
Aviation 
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hension are those of an infant. Of course he obviously needs 
institutional care. 

This description does not apply to the moron. Technically 
he has a mind which ranges from that of an eight-year-old 
child up to that indefinable level which just renders him 
deficient enough to fall below the level of those who have 
made good and reached normality. Actually he is dififerent 
from any child after he has passed the years of his own child¬ 
hood. His mindj however inferior, has had the extra ten or 
fifteen years which have brought him to adulthood. In that 
time he has gathered experience and bis mind is that of an 
eight- or ten- or twelve-year-old plus adult length of experi¬ 
ence. His reactions are necessarily different from those of 
a child of the same inherent mentality because of this factor 
of experience. 

This moron group are as healthy and strong of body as the 
average man or woman we meet on the street. They have 
good co-ordination. They are athletic and physically capable. 
They arc not often detected and placed in institutions because 
of physical inferiority but because of either social, moral, 
economic or educational difficulties. It is from these stand¬ 
points therefore that he is most apt to be a problem if he 
is introduced to army life. 

Socially he is not likely to become a problem unless he 
becomes a prey to more clever men who induce him to voice 
their discontent or who torment him until he becomes sullen. 
Usually he is willing, easily interested, affable and eager to 
be friendly with everybody. 

Morally he is apt to be a problem. He tends to be sexually 
promiscuous. But when we consider the enormous problem 
which prostitution and venereal disease raise the minute an 
army gathers, we doubt whether the moron is any worse in 
this respect than the average man, except that the moron gets 
caught. The same is true in regard to crime. The moron is 
not a born criminal. He seldom thinks up the crime for 
himself. He gets caught more frequently. Nor has it ever 
been proven that he is more given to lying or that his lying 
is any more chronic or malicious than that of supposedly 
normal people. 

It is not a had thing to know a soldier’s short-comings, and 
one surely cannot discard the moron from our armies because 
of probable social or moral defects in which he is no worse 
than other recruits. The reason for his use or elimination 
must consequently be sought in his tendency to be an economic 
and educational failure. These two aspects of failure are 
really indications of the same thing. The economic efficiency 
of the child lies in his being the best sort of a student possible 
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and so using to the best advantage the opportunities for work 
which are opened to him. When he is through school his 
utilization ot his chances for earning his living continues the 
demands made upon him. His success in both situations 
depends upon his learning and adapting to the situation which 
confronts him. The question of the moron’s malcing good in 
the army or navy consequently depends upon whether he can 
learn what is required of him as a military unit and whether 
he can adapt to the daily regime. 

So far as formal psychological tests go we find that the 
moron can learn, He is, on the average, slower in learning 
than the normal person and slower in adapting when the thing 
to be learned and adapted to is an abstract thing. But put 
him in a concrete situation, give him a concrete thing to learn, 
and there is little difference between him and a normal person. 
Ill concrete situations the defective does his best, He glories 
in the actual thing to be done. He can learn to drill and 
march, to dig, drive teams, and build. He can fetch and 
carry and he does it with a better will than the normal man 
who dreams of accomplishing more than a trivial round of 
chores which is never done. 

The moron fits into the cogs of a big system with very 
little friction. He is content to eat and sleep and dress and 
work as a part of a machine with machine-like regiilarity. 
Such monotony lie can understand and appreciate. 

He does not adapt rapidly to changes which he must meet 
without any help from superiors. He does not have mental 
activity enough to attempt his own personal variation of a 
task which he has been taught to do in a certain fashion. 
He is not apt to become insubordinate unless asked to do 
tasks entirely too difficult for his ability. He does not worry 
about the future. His lack of ability to foresee and plan for 
the future makes him less able to imagine vividly the dangers 
confronting him to-morrow or next week. He is, conse¬ 
quently, less apt to be a prey to fear. He is content with 
simple amusements. He likes having a little money to spend, 
a good meal, a few hours off duty. He is satisfied with a 
minimum amount of comforts. He will do the thing he has 
been trained to do with stupid persistence in the face of 
certain death. All of these attributes seem to indicate a pos¬ 
sibility of using the moron in the emergency we face to-day. 

A present tendency is to eliminate all mental defectives, the 
moron included, from actual war service. This seems irra¬ 
tional from several standpoints. 

We do not know that the mental defective will not make a 
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^ood soldier. His very stupidity makes him easily led with 
the froup of which he is a part and there is much work to 
be done where numbers are as important a factor as any other. 
The defective probably could never be made a first-line man 
where the intricacies of modern warfare demand so much and 
such varied intelligence. Pie surely would do well in a '^shock" 
regiment, however, and he could do a tremendous amount of 
drudgery in the camp behind the bring line. For such places 
as these every moron eliminated means the waste of a normal 
man. 

But there is a far wider significance than this. The normal 
man goes to war, the man of low intelligence is left at home. 
The next generation hears the loss of the former plus the 
burden of the latter and /iis children. Not that defectives 
should be indiscriminately mixed with other men. They 
should be known through careful examination and then segre¬ 
gated. Even if not sent abroad as a whole they might be 
made most effective under governmental direction in this 
country. 

The detection of morons, except perhaps the lowest ten 
per cent, will be by no means easy. No one criterion justifies 
a man’s elimination unless he be markedly abnormal, and the 
moron is not markedly inferior in any way. A mental test 
alone may be theoretically correct as a means of eliminating 
the unfit, but we so far have no proof that there is a high 
correlation between ability on mental tests and ability as a 
man of war. 

The final decision as to the use of the moron, whatever it 
may be, will affect the present far less than it will future 
generations. All issues in the struggle for the survival of the 
fittest will have to be fought anew under the handicaps the 
present war has forged. Whether we.can handle the problem 
of the moron wisely and yet not throw further burdens on 
future generations remains to be seen, 



A TEST FOR MEMORY OF NAMES AND FACES 


Russell L, Gould, Carnegie Institute of Technology, Pittsburgh, Pa. 


Socially as well as in business the ability to remember the 
names and faces of people previously met is very desirable 
and is sometimes absolutely necessary. The growth of prac¬ 
tically every sales organization depends largely on repeated 
orders from customers who have become attached to the house 
through the personality of a salesman. A salesman cannot 
make a good impression without being able to call his cus¬ 
tomer by name, and while in making routine calls he may 
use a memorandum to refresh his memory on any customer 
whom he is about to see, such a preliminary opportunity for 
“coaching” is not always afforded. The customer may be 
met unexpectedly on a train or on the street, and an immediate 
introduction to a third person would require that the name 
be recalled at once. 

No further argument is necessary to emphasize the impor¬ 
tance of the matter and this report will present an attempt 
which has been made to find a means for discovering the 
existence of the ability in question. 

The test proper consist^ x)f 100 men’s pictures, approxi¬ 
mately two inches square, clipped from a college annual, and 
pasted in rows on a large sheet of paper. The pictures are 
numbered consecutively from 1 to 100. Duplicates of 20 of 
these pictures are pasted on a card of smaller size. Under 
each of these 20 pictures is typed one of twenty common 

names. No finst names are used, nor are any pictures of 

women used. The subject is instructed as follows: 

“ You will be shown the pictures of 20' men for five min¬ 
utes. Each man’s name is under his picture. At the end of 
five minutes you will be shown the pictures of 100 men, among 
which are scattered the 20 which you saw just previously. 
You will be asked to recognize those 20 and to name as many 
of them as possible.” 

There is no time limit for the recognition of the faces and 
the recall of the names, and the subject is allowed to go over 
the pictures more than once. If a face is named differently 

at one time than at another, no' comment is made and the 

last declaration is recorded, The subject is informed as to 
the number recognized and named, without regard to the 
number of errors. 
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In scoring, 5 points are allowed for each face correctly 
named and 1 point for each face correctly recognized and 
not named. This gives a possible maximum of 100 points. 
One point is deducted for each false recognition. In further 
work 20 recognitions will be allowed without penalty for 
errors. On the original basis the scores for 72 subjects varied 
between 10 and 92. 

The first question is in regard to the reliability of the test, 
and to measure that it was repeated on 33 subjects after an 
interval of not less than one week. The subjects were psychob 
ogists and college students. In the second trial a diflerent selec¬ 
tion of 20 pictures was used, and with names different from 
the original. The Pearson coirclation between tJic scores in 
the two trials was .78. In the second trial there was occa¬ 
sional evidence of greater confidence and other slight adapta¬ 
tion to the work so that the median rose from 37 in the first 
trial to 43 in the second. On the whole however, the per¬ 
formances were quite consistent with each other. 

Compared to the work of some other experimenters, the 
relation between recognition and recall is here quite high, 
the Pearson coefficient for 50 cases between recognition and 
recall of names being .61. There is here of course a high 
degree of association between the two. 

The next step is to discover what relation, if any, ability 
in the test bears to ability in actual Ufc. Before each subject 
was tested he was asked to state his conception of his own 
ability to remember people wliom he met. In three cases of 
exceptionally high known ability and in one case of excep¬ 
tionally low ability, there was perfect agreement with the 
test. In most of the other cases modesty, or over-confidence 
in the natural manner of expression, or ignorance due to 
lack of attention to the matter reduced each statement to a 
level, which as an indication of ability was without signifi¬ 
cance, In about 90% of the cases the answer was: "I’m 
not very good at remembering people's names; I can remember 
their faces much better." 

To get a measure of ability in actual practice ten members 
of the psychology department of the Carnegie Institute of 
Technology who had taken the test were introduced under 
experimental conditions to seventeen students who were 
strangers to them. The attempt was made to have condi¬ 
tions as nearly as possible duplicate an actual situation,—as 
for instance a reception. The strangers (students) were 
given arbitrary names, selected for frequency in ordinary life. 
The ten psychologists stood in line. A stranger was intio- 
ditced to the person at the head of the line, and they engaged 
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in the ordinary form of pleasant conversation. At the end 
of one minute psychologist number 1 introduced the man 
talking to him to psychologist number 2, and then the second 
stranger was presented to number 1. This was continued at 
one minute intervals until all the students had been introduced. 
As soon as a student completed his one minute with, the last 
psychologist he passed out of sight into an adjoining room. 
When all the students had been through this process a visible 
number was pinned on the coat of each, the psychologists 
provided with paper, and the two groups thrown together. 
The psychologists re-engaged the students in light conversa¬ 
tion and endeavored to recall the names and enter them, 
numbered, on the paper which they carried. A very cordial 
spirit of experimental honesty naturally was maintained by 
the psychologists. As much cannot be said for the students 
who were asked to go through the corresponding performance 
of recalling the names of the psychologists. In view of the 
fact that they failed to observe the proper spirit their records 
were discarded.. The records of the psycbologists are as 
follows: 


A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 


Rank in Test 


1st trial 2nd trial Combined 

1 3 1 

2 2 2 

3 4 3 

4 8 6 

5 5 5 

6 14 

7 7 7 

8 9 9 

9 6 8 

10 10 10 


Rank 

with 

People 


1.5 

1.5 

3 

6 


4 
8 

5 
10 


There is of course a very considerable difference between 
associating names with pictures, and meeting a number of 
strangers and keeping their names in mind. The social factor 
in the latter case is very prominent and if a person is so con¬ 
stituted that the temporary balance of the mental factors 
involved is slightly disturbed thereby, then his memory for 
names will be comparatively much less effective than his 
memory under different circumstances. Such a change is 
noticed in subjects E and F, who drop from ranks 5 and 4 
with the pictures to 9 and 7 with the people. Personal ac¬ 
quaintance with the subjects gives the explanation suggested 
above, as it does also the rise in rank of subjects G and I, 
G and I might be considered rather social than studious, while 
E and F are just the opposite. 

The agreement between the test rank and the rank with 
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people is comparatively close, especially with the extremes. 
In fact it is almost too clo.sc, It is not siifficipntly clear that 
the situation with the seventeen strange students gave a posi¬ 
tive indication of the abilities of the psychologists, although 
their rank positions were approxiniatcly as each had antici¬ 
pated. Further tests of the same kind are liiglily desirable, 

A second method, and the ultimate one, for checking the 
test if it is to be used for .selecting jnen (or business positions, 
is to give it to people who have well recognized ability for 
remembering names and faces, and whose positions actually 
require it,—such as hotel clerks, oiTice window tellers, etc. A 
very important difficulty of the test became apparent when 
it was given to a number of such people. Brief, intense study 
of something unusual, such as the test required, is absolutely 
foreign to their habits. They had all been out of school for 
a considerable tnimber of years and were rather lost for a 
metlinrl of procedure. Artificial as-sociations were not easily 
formed, In the ordinary course of their woric mo.st of the 
people with whom they deal are conspicuous for .some par¬ 
ticular phase of their business. There are a number of helps 
for placing each man. This suggested tlint in the twenty 
stimulus pictures of the test it is not enough to have simply 
the men’s last names. Accordingly, without chi'iiigiiig the 
requirements above recalling the last name only, each picture 
has been given a full name, the man’s occupation and place 
of business, and the town in which he lives, as; 

Fred W. Hamilton, reporter. Evening Sun, Buffalo, N. Y. 
This method has not been tried out suflicicntly to show what 
the results will be. 

To use the test exclusively on prospective insurance sales¬ 
men it has been suggested to insert the kind of data that is 
most important for an agent to know when he meets a prospect; 
such things as age, marital condition and dependents, and 
occupation. A similar practice could be followed with other 
specialized groups. 

A change in the technique has been adopted tentatively to 
relieve the recall of the names from dependence on previous 
recognition of the faces, After the twenty pictures are shown 
with the names, etc,, the same twenty pictures only are pre¬ 
sented, but in different arrangement, each numbered, This 
gives a score for the recall of names. Then for the recogni¬ 
tion of faces those same twenty are to be identified, without 
naming, in a group of 100. For the pre.sent at least further 
study should be made on recognition at the same time as the 
work on recall, although later the recognition may be dropped 
in order to simplify the test. 



MENTAL TESTS OF UNEMPLOYED MEN 


By Rudolf Pintner and Herbert A. Toops, Ol\io State University 


Part I 

The question of unemployment is one of our most serious 
economic and social queslions. It affects not only the men that 
are out of employnieiit, but indirectly society at large. Up to 
the present time, however, it has been treated almost entirely 
as an economic or social problem, and the psychological charac¬ 
teristics of the men who are Ltuempioyed have been scarcely 
dwelt upon, 

The history of unemployment shows the earlier economists 
treating the problem with no regard to the variability of the 
human factor in the situation, Gradually some realization of 
the signiftcance of this factor is forced upon them, but mainly 
from the .standpoint of the efficiency of the individual, and the 
efficiency of the individual i.s even then looked upon as almost, 
if not entirely, dependent upon the education or the opportunity 
for progress that he may have. Only recently have the psy¬ 
chologists emphasized the importance of the mental make-up 
of the individual in reference to his fitness or unfitness for a 
place ill the industrial system, As Milnsterberg^ says, "The 
individual needs the place for which his mental dispositions 
make him fit, and the work demands the individual whose 
abilities secure his success." Alongside of these endeavors on 
the part of vocational psycliology to find the right man for 
the right place, there is evident a growing realisation of the 
importance of the general intelligence of the individual. This 
point of view is well represented in the words of Holliiig- 
worth;® "The first definite contribution of vocational psy¬ 
chology is thus not so much toward the guidance of the indi¬ 
vidual worker as for the guidance of the employer who may 
be required to select from a number of applicants those whose 
general intellectual equipment is most adequate, But we shall 
later have occasion to point out a further contribution which 
this makes possible, in so far as it may enable us to classify 
the operations involved in various types of work and to align 

* Miin.stcrbeig, H, Psychology, General and Applied. I914. p, 4 ^ 5 ' 

• Hollingworlli, M. L. Vocational Psychology. 1916. p. 79. 
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these operations and tasks along the general intelligence scale." 
The intelligence of the individual is not the only factor in the 
complex problem of unemployment, but it is one of the impor¬ 
tant factors, and it is with this factor alone that the present 
investigation deals. 

Columbusj Ohio, Free Employnmit Ofice 
The industrial conditions in Columbus during the time of 
this investigation, October lOth, 1916—March 10th, 1917, were 
good, in fact, no competent man willing to work had need to re¬ 
main long out of employment. Owing to the war living expenses 
were steadily rising which had the effect of making it more 
necessary than in past years that each man strive to remain 
in steady employment if he were to secure the common neces¬ 
sities of life. The winter was not particularly severe, and 
this allowed much construction and street work to be done 
during the winter months. During this same winter there was 
an unprecedented influx of negroes from the South who were 
attracted by the high wages prevailing in the North. It became 
the duty of the employment office to place most of these colored 
men in positions. Nearly all were, of course, common laborers; 
a few were house servants, while a still smaller number were 
skilled workers of some sort, Considering the applicants as a 
whole, we believe that this period of investigation may be 
considered fairly representative of the normal class of appli¬ 
cants with which the office has to deal. 

Inasmuch as no published report of any similar investigation 
had appeared, the methods to be used had to be devised, and 
even the purpose of the investigation had to be modified as the 
results of experimentation showed to be necessary, in order 
to adapt it to the ordinary routine of the office procedure and 
the limitations and characteristics of the men themselves. 
Three main lines of invesigation gradually emerged: (1) to 
determine the mentality of the applicants as a group; (2) to 
determine the mentality of the four industrial classes into 
which the group could be readily divided; and (3) to deter¬ 
mine the relation of mentality to industrial, social, or educa¬ 
tional factors. It thus became necessary first of all to collect, 
in the brief time allotted, as many industrial, social and educa¬ 
tional facts as possible concerning each man, and then to 
determine his mentality. 

The men selected for examination were chosen so as to be, as 
far as possible, representative of the whole group of applicants. 
This was necessary since it was impossible to test more than 
three to five per cent of the applicants applying during the 



MENTAL TESTS OF UNEMPLOYED MEN 


327 


time of the investigation. In order to test representative cases, 
samples from the various classes in the ratio of the numbers 
in these classes were tested. The group was divided into three 
simple groups, native-born whites, colored, and foreigners. 
In order to determine the relative proportions of these three 
groups, a tabulation from the registration cards in the 
office was made of all new applicants registering during the 
period of May 27, 1916 to November 27, 1916, which also 
showed the number of cases in each of these three classes by 
age groups for a period of six months. Of the 3927 registra¬ 
tions during this period 10.4 per cent or 408 registrations were 
not included due to lack of information about them. The dis¬ 
tribution of the 3519 remaining cases shows that the propor¬ 
tions of the three classes are roughly as follows: 1 foreigner: 
5 colored: 11 native whites. The ratio of our samples, then, 
should be in about this proportion. However, since the for¬ 
eigners formed only 5.7 per cent of the total and were disribu- 
ted among at least thirty different nationalities and, moreover, 
were handicapped by difficulties with the English language, 
it was decided, after testing a few of them, to disregard the 
group entirely. Their exclusion would have little or no effect 
on the total results and their inclusion would lead to many 
difficulties in mental testing which it is well to avoid. The 
foreigner does not constitute an industrial problem as far as 
this employment office is concerned. 

Table I shows the percentage of white and colored men in 
each age group. This table will be used later in deciding 

TABLE I 

Percentage of Whites and Colored by Age Groups May- 
Nov., 1916 . Columbus, Ohio, Free Employment Office. 

Per cent 


Age 

Native whites 

Colored 


. 12.3 

8,3 

20-29 . 

. 43,0 

61,9 

30-39. . 

. 23,2 

21,1 

40-49. 

. 13,5 

6.6 

50-59 . 

. 5,4 

1,7 

60-69. 

. 2.2 

0.4 

70-79 .. 

. 0,1 

0,0 

80-89. 

. 0.1 

0,0 

Total... 

. 99.B 

100.0 


whether or not the men selected for the tests are representa¬ 
tive of all applicants as to age. Another tabulation of the 
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grade at which all applicants left school when compared with 
the reporl; of the selected applicants will give us another check 
on the reliability of our selection. Again, one should examine 
as large a group as possible in‘order to get an accurate distri¬ 
bution, And finally, one may decide whether or not enough 
cases have been examined by re-calculating the median each 
time a new group of cases has been added, If a point is reached 
where the median is not changed by the inclusion of additional 
data, then in all probability the luunber of cases is sufficient, 
The cases for examination, then, were chosen at random 
roughly in the proportion of five negroes for every eleven 
native-born whites and without consideration of age, education, 
and other characteristics. We may reasonably expect these 
to distribute themselves normally if we take our cases in the 
proportions given above. 

Each man selected for examination was first questioned 
as full^’ as the time and his willingness to cooperate would 
allow m regard to himself, his work, past career and future 
hopes. An outline form was used in order to secure uniform 
information in regard to all men tested. The outline was not 
strictly adhered to, but used mainly as a means for securing 
definiteness and uniformity in the questioning, The data re¬ 
garding name, registration number, age, color, birthplace, mari¬ 
tal condition, grade at leaving school, occupation and best job 
were secured for practically every person examined. In addi¬ 
tion, the mdusCrial class to which each man was assigned, was 
decided by reference to his account of his past career and by 
conference with the superintendent of the office. In the same 
way any other information given by the persons examined 
was checked up and augmented, wherever possible, by confer¬ 
ence with the superintendent or clerks in the office. The data 
collected are, we believe, for the most part accurate, as the 
examiner tried to have the subject fully understand that mis¬ 
leading or untrue statements would not be to his advantage in 
any way, Arguments similar to the following were frequently 
used to secure this result: "I have asked you to come in here in 
order that I may find out more about you. The office wants to 
know more about the men who apply for work, These ques¬ 
tions may never do you any good at all, but sometime they 
may aid the young fellows who are just starting out to work. 
So if you are willing to help some other fellow who will want a 
job at some future time I shall be glad to get the facts con¬ 
cerning you and your work.” Only two men refused to take 
the tests, and only one refused to complete the tests after 
beginning them. 
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The selection of tests to be used was dependent upon several 
considerations: 

(1) They should not take much time to give. From half to 
three-quarters of an hour was as long as could be given to the 
testj including the preliminary questions. 

(2) They should be tests which the men would regard as 
appropriate. Since the applicants were all adult men they 
were apt to resent being subjected to some of the childish 
tests of the Ycrkes or Bluet Scales. A test should thus be one 
which shows “how quickly you are able to do this.” The tests 
should suggest nothing in the way of a inental examination, as 
these persons are very suspicious of anything of this sort. 
They do not see any distinction between a mental and a psy¬ 
chiatrical examination. 

(3) The tests should each be short enough and have enough 
intrinsic interest so that the subject will keep bis attention 
upon the work until the end of the examination. The men were 
not paid, so that this incentive to continued interest was lack¬ 
ing. This abilitv to keep his attention upon a task, often quite 
difficult, through motives other than those likely to result in 
monetary gain to himself, is in itself a good test of the individ¬ 
ual's industrial worth. 

After preliminary experimentation six tests were selected as 
best fulfilling these three requirements: the Cancellation Test, 
the Easy Directions Test—^B, the Hard Directions Test, the 
Digit-Symbol Test, the Opposites Test, and the Cube Test. 

The Cancellation Test is the A cancellation test.® The direc¬ 
tions were simple: “I want to see how fast you can work. 
Take your pencil and see how many A’s you can mark out, like 
this (illustrating the motion for the first two or three A’s). 
Ready, go.” The subject was allowed to work for one minute. 

The Easy Directions Test^ was ordinarily given next. The 
directions were: “Fill this blank out according to directions. 
Do exactly whaU each line tells you to do. I want to see if 
you can fill out the blank correctly. Take all the time you want 
and try to fill it out correctly,” The test was thus given 
without a time limit. If the subject made a creditable per¬ 
formance on this, showing ability to read as well as to under¬ 
stand, he was handed the next test. 

The Hard Directions Test® was begun by telling the subject 
to “do exactly with this as you did with the other. Fill it out 

® Whipple, G. M, Manual af Mental and Physical Tests, p, 307. 

^Woodworth, R, S. and Wells, F. L. Association Tests. Psychol. 
Monog. No. 57. 1911. 

6 Woodworth and Wells, op. cit. 
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according to directions.” If the subject showed by tliese tests 
inability to read, he was generally tested by the Yerkes-Bridges 
Scale. 

In the Digit-Symbol Test five minutes were allowed. The 
subject was made to understand the procedure before begin¬ 
ning the test by being allowed to fill in several sample lines. 
This test after experimentation was adopted in preference to 
the Symbol-Digit Test. 

In the Easy Opposites Test one minute was allowed. The 
procedure was illustrated by the words "long, soft, up” and 
others if necessary. The subjects were told to "write as fast 
as you can, and if you come to a word whose opposite you can¬ 
not think of, let it go till the last so as to be able to get as 
many words as you can in one minute.” 

The Cube Test was given in the manner standarized by Pint- 
ner.” It was found that there was great variability in the 
performance of this test so that the subject was credited with 
the highest mental age to which his perfonnance would entitle 
him on whichever of the two methods of calculating would 
give the higher mental age. 

The directions and explanations were made as simple as 
possible. The test conditions were more favorable to our 
subjects than to the school children, whose norms are used 
to evaluate the results, since the children did not have the 
benefit of individual explanation or preliminary practice in any 
instance. 

All blanks were scored by the standard method of scoring. 
The score in the Cancellation Test was the number of A’s 
cancelled in one minute; in the Easy and Hard Directions 
Tests the number of directions correctly filled out according 
to the method standardized by Pintner and Toopsi'^ the score 
on the Digit-Symbol test.was the number of squares correctly 
filled out per minute, and for the Easy Opposites, the number 
of correct opposites written. 

The several scores of each man were then turned into mental 
ages by comparison of the scores with the norms for school 
children obtained by Pintner.® The scores were turned into 
mental ages rather than percentiles, because of the lack of ade¬ 
quate adult norms. Percentiles would undoubtedly be better' 
if adequate norms were available. The median of the several 

® Pintner, R, The Standardization of Knox's Cube Test. Psychol. 
Rev.,yo\. XXII. 1915. pp, 377-401. 

’ Pintner, R. and Tbops, H. A. A Revised Directions Test, /. of 
Ed. Psych. To appear shortly. 

® Pintner, R. The Menial Survey. To appear shortly. 
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mental ages gives a mental index for the individual. These 
results were recorded on a card as shown here: 


1827 


John Doe 

52 W. 

U’ble. 


Score 

M. A. 

Caiicell. 

23 

7.0 

E. Dir. 

12 

8,5 

H. Dir. 

4 

-8 

D-S. 

6.6 

7.9 

0pp. 

5 

8.S 

Cube 

— 


Yerkes 

_ 

_ _ 


Median 

7.9 


This is to be interpreted as follows: John Doe, whose 
registration number is 1827, is 52 vears old, native-born white 
and belongs to the " unemployable industrial class. He made 
a score of 23 on the Cancellation Test which credits him with 
a mental age of 7.0; on the Easy Directions Test he made a 
score of 12 which is approximately midway between the norms 
for 8 and 9 year old children, thus giving him a mental age of 
8.5 on this test. The other tests are evaluated in like manner. 
The median mental age for the five tests is 7,9, which is the 
mental index for this individual. The median of the mental 
indices of any class gives the mental index for the class. 

Results of the Tests 

There were 94 men tested, classified according to color and 
nativity as follows: 50 native-born whites, 36 colored, and 8 
foreigners. Six were tested on both the Yerkes and the other 
tests. Three were tested on the Yerkes Scale alone. Ninety- 
one were tested on the other tests alone. Not all of the 91 
were tested on all the six tests. The number of tests used 
in testing any one individual depended upon individual circum¬ 
stances. This, of course, makes some of the mental indices 
more reliable than others, since the greater number of tests 
used, the greater the likelihood of the index being the true 
index of the individual's ability. 

In order to test the reliability of our sampling, the mental 
indices for the whites, colored, foreigners, and total were cal¬ 
culated after the 60tli, 74th, and 91st cases respectively. These 
median mental ages are as follows: 
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60th. 

74th. 

91st. 

Whites 

10.3 

10.6 

10,6 

.Colored 

9.6 

9.7 

9.65 

Foreign 

11.0 

11-0 

11.0 

Total 

10.05 

10.35 

10,2 


The very slight changes caused by tUc cases added to the 
original group suggests that the sampling is fairly representa¬ 
tive of the group as a whole and is not liUely to be materially 
changed by the inclusion of more cases. 

TABLE II 

Distridution, in Numdkrs and Per CEhrr, of Mental Ages 
OF Whites and Colored, uy Mental Age-Gudui’s 


Number Per cent 


M.A. 

While Colored Total 

While 

Colored Total 

C. 

. 2 

1 

3 

4.08 

2.94 

3.61 

7. 

I 

1 

2 

2.(M 

2.94 

2,41 

8. 

. 10 

12 

22 

20.41 

36,29 

26.51 

9. 

7 

4 

11 

14.28 

11.76 

13.25 

10. 

. 8 

5 

13 

16.33 

14.71 

15,67 

11. 

7 

2 

9 

14.2R 

6.88 

10.84 

12. 

. 6 

6 

12 

12.23 

17.66 

U.4G 

13. 

. 1 

2 

3 

2.04 

5.88 

3,61 

14. 

. 1 


1 

2.01 


1.20 

15. 

, 



» » » » 



16. 

. 2 

i 

3 

4.08 

2.94 

3.61 

16+. 

4 


4 

8.16 


4.82 

Total. 

. 49 

34 

83 

99,99 100.00 

99.99 


Table II shows the mental ages arranged into mental-age 
groups, In making up this table fractions arc disregarded; 
thus M. A. 10 will include all cases having a mental age from 
10,0 to 10.9 inclusive. This table includes only native-whites 
and colored who were tested by the group tests alone. 

The distribution in the two classes, native-whites and colored, 
would seem to indicate that each class is possibly made up of 
three fairly distinct grades of mentality, a relatively poor 
group, an average group and a relatively good group. The 
colored seem to have a smaller percentage in each of the higher 
groups than the whites and a larger percentage in the lowest 
group. Data in regard to the industrial classes to which the 
men belong would seem to corroborate this belief in three 
grades of mentality, although this is not so apparent in the 
case of the colored as in the case of thc'wliites, the explanation 
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being that, on account of his race, a negro rarely ever rises to a 
position above that of a laborer. 

Diagnosis 

Results of the tests given to individuals who have also been 
tested on the Yerkes Point-Scale seem to indicate that the 
selected tests yield lower mental ages than the Yerkes Scale. 
The dividing lines between feebleminded and backward, back¬ 
ward and noi'inal, etc., should therefore probably be lower than 
in the case of the Point-Scale. The division lines for these tests 
arbitrarily adopted by ns® are as follows: 


Feebleminded 

Mental Age 
— — 8.9 

Borderline 

9.0 — 10.9 

Backward 

.. 11.0 — 12,9 

Normal 

13.0 — 16.0 

Bright 

16.0 — 4 - 


All those cases that had been tested on the Point-Scale were 
diagnosed on the basis of that scale as the more reliable meas-' 
lire of their mentality. There were nine of these cases,leaving 
85 who were tested only on the other tests. These nine cases 
were diagnosed as a result of a consideration of both the C. 
M. A, and the Three Per Cent Hypothesis.^® The 85 remaining 
cases were diagnosed on the basis of the division lines given 
above. Ail 94 cases were then combined, using that diagnosis 
ill each individual case which was best, I.e., based on the Point- 
Scale wherever that was used. The diagnosis of our entire 
group is shown in Table III. 


TABLE III 

Diagnosis of the Entire Group dy the Best Mental 
Age Obtainable 


Diagnosis 

Total 

Number 
White CoVd 

For'n 

Total 

Per Cent 
White Col'd 

For'n 

F,M. 

27 

12 

14 

1 

28.7 

24.0 

38.9 

12.5 

Border line. 

2 R 

15 

11 

2 

29.8 

30.0 

30.6 

25.0 

Backward ,. 

27 

15 

8 

4 

28.7 

30.0 

22,2 

50,0 

Nonrnal. 

6 

4 

3 

1 

8.5 

8.0 

6.3 

12.5 

Bright. 

4 

4 



4.3 

8.0 



Total. 

94 

50 

36 

8 

100.0 

100.0 

100,0 

100,0 


“Piiitner, R. and Toops, H. A. A Mental Survey of a Workhouse, 
/, of Delinquency, Vol, 2, No. 5, 1917, pp. 278-287. 

Piiitiier, R. and Paterson, D. G. A Psychological Basis for the 
Diagnosis of Feeblemindedness. J. of CriwniKil Low and Criminology, 
Vo], VII, 1916, pp, 32-55. 








Oiegn^it. 

Mentality and Industrial Class 
The relation of mentality to the industrial class to which 
an individual belongs was studied. This part of the investi¬ 
gation throws much light upon the question: what sort of an 
industrial career may we expect of individuals with different 
degrees of mentality under conditions prevailing at present? 

Our 94 cases may be divided into four industrial classes 
which are fairly distinct and well defined. The basis, for the 
classification is the length of time an individual is habitually 
employed. The classification is thus an arbitrary one and the 
data for determining to which class an individual belonged had 
to be collected by questioning the applicant, confirmed in many 
cases by the judgment of the superintendent of the office. The 
four classes with a definition of each are as follows; 

(1) The Unemployed; men who habitually work on per¬ 
manent or steady jobs but who, for the time being, happen to 
be out of work. 

(2) Casuals; men who habitually work only long enough 
to get sufficient money to tide them over until it again becomes 
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necessary to work in order to maintain a mere existence. 
Hoboes, vagabonds, and others are included in this class. 

(3) Odd Jobs: men who work fairly steadily upon short 
time jobs. Day work is the most common occupation of this 
class. 

(4) Unemployables: men who are on the lowest verge of 
the margin of industry, men who never get a job unless 
there is great demand and unless there are no better men 
willing to take their places. Many of this class depend mostly 
or wholly upon charity for their support. 

The first four lines of Table IV show the distribution of our 

TABLE IV 

Distribution of Cases by Color and Nativity, and by 
Mentality 

Total Unem- Odd Unem- 

number ployed Casual jobs ployable 


White. 50 32 6 7 5 

Colored. 36 30 1 4 1 

Foreign. 8 6 1 1 

Total. 94 68 8 12 6 


Med. M.A. 10.55 10.9 10,0 9,0 8.7 

Range of M.A’s. 6,0-16+ 8,2-16+ 8.0-13.9 8,0-16+ 6,0-10,0 


Feeble-minded .. 27 15 2 6 4 

Border line. 28 20 3 3 2 

Backward. 27 24 1 2 

Normal. 8 6 2 

Bright. 4 3 ,, 1 


94 cases by industrial groups and by color and nativity. This 
distribution should be regarded as suggestive rather than fully 
indicative of actual conditions. It is undoubtedly true that 
individuals are misplaced in this classification, some too high 
and some too low. The large number of colored unemployed 
is due to the fact that colored men have not as many different 
jobs open to them as the whites, and consequently it is rather 
the normal thing often to work at jobs which, in the case of 
the whites, would be classified as odd jobs. We should expect 
the total group to be divided proportionately as it is; the 
largest number falling into the unemployed group, followed 
by the odd jobs men, who most nearly resemble the first class, 
at least from the view of desirability as employees. ^ The 
casuals are unreliable, owing to their temperamental difficul¬ 
ties, they easily get jobs which they soon leave, as a rule to 
go to some other job or some other city, often even at a lower 
wage than in the previous position. 
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The median mental age and range of mental age of the cases 
is shown in the next two lines of the table. Graph II shows 
pictorially the relation of mental age to industrial class. For 
purposes of contrast a group of four professional men, tested 
with the same tests, is also shown. 


Graph ir. Median Mental Ace of the Four Industrial 
Classes. Columbus, 0. 



The last five lines of the table give the mental diagnosis 
of these 94 cases by industrial class. The results show that 
no one mental level is monopolised by any industrial class. 
The unemployed have representatives in every group, although 
this class has distinctly more individuals in the higher mental¬ 
ity groups than any other industrial class. As we shall later 
point out, even feeblemindedness is not necessarily incon-sis- 
tent with steadiness and reliability in work. The ca-snals 
rank next to the unemployed, and we have already noted that 
temperamental difficiiltjr rather than feeblemindedness is re¬ 
sponsible for their position in the industrial world, Perhaps 
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the mental backwardness of this class allows the bad tempera¬ 
mental make-up a more fertile field for bad symptoms to ap¬ 
pear than in the case of persons of normal mentality similarly 
afflicted, who have inhibitions against the conduct so character¬ 
istic of the casual worker. The groups of odd job and un¬ 
employable men seem to be characterized by low grades of 
mentality. That other factors frequently enter is shown by the 
one case of a bright man, who on account of bad health belongs 
to the odd job class. In the case of the unemployables physical 
handicaps and bad health are common. These may be to some 
extent a logical result of menial defect in that these individuals 
have not enough good common sense to avoid accident or to 
take proper care of their health. 

Mentality and Age 

The distribution of mental ages by chronological age groups 
is shown in Table V. There is here no marked relation of age 


TABLE V 

Median Mental Age by Chronological Age Groups 


Age class 

No. of cases 

Median mental age 

Under 20. 


10.3 

20-29. 


10,7 

30-39. 

. 26 

10.75 

40-49. 

. 10 

9.35 

50-59. 

. 8 

8.8 

60 and over. 

. 3 

8.9 

Total. 




to mentality. The general decrease with age might suggest that 
the older applicants are men, who by reason of mental defect, 
coupled with physical infirmity, are no longer able to cope ade¬ 
quately with their economic environment. Another possible 
explanation is that these men, by reason of their mental and 
physical handicaps, have not been able to amass the means 
necessary to provide for old age. Consequently they are left in 
the daily struggle for bread at an age when many of their more 
fortunately endowed brothers are thinking of retiring from the 
industrial world and living comfortably on the wealth amassed 
during their more capable days. 

Birthplace 

Out of 43 native whites, for whom we have data, only 24 
were born in Ohio; and out of 35 colored only 3 were born in 

3 
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Ohio. The figures in the case of the native whites indicate 
the tendency of this class of people to move from place to 
place. Many were failures from the very start of their indus- 
ttial career and have since moved about from place to place 
with the hope that some day they would find the end of the 
industrial rainbow with its '*pot of gold” in the .shape of a 
good job at big pay with little and easy work. This generally 
turns out to be merely a vision, for the individual can never 
escape from the defects of his mental handicap no matter 
where he may go, 

Occtipal-ion 

The occupations of 92 men were as follows: Labor 30; Day¬ 
work 14; Shopwork 7; Porter 6; Janitor 4; Carpenter 3; 
Miscellaneous 28. We note that labor, daywork and trades 
requiring only a limited amount of intelligence are the occu¬ 
pations of most of our men. 

Best Position 

The best job ever held for at least two weeks has been re¬ 
ported in 83 cases. This report, of course, was made by each 
man with no possibility of determining the reliability of the 
reports, which in some cases are doubtlessly exaggerated. 
We note, however, that few of the nren examined have ever 
held positions of responsibility where a high degree of intelH- 
gence would seem to be essential. The median best weekly 
wage of 49 native whites was $22,50; the lowest best weekly 
wage any one individual had ever received in his life was 
$9,00, the highest $50.00. This latter statement was made by a 
man, a roller in a rolling mill, who tested feebleminded, and is 
doubtless unreliable, or, if true, at least very exceptional. The 
median best weekly wage of 34 colored men was $15, the 
lowest reported being $4.25 per week, and the highest $30. 

Residence 

Of 50 native whites, 16 or 32 per cent had, at the time of 
the investigation, lived in Columbus less than one year; seven 
others had not lived in Columbus over 5 years. The median 
length of residence was 9.0 years. This shows that the office 
serves a considerable portion of native whites who make their 
home in Columbus. In the case of the 35 colored, 24 or 65.7 
per cent had been in Columbus less than one year. Only six 
had been in Columbus over five years and none over fifteen 
yeap. The median length of residence was four months, thus 
indicating that the colored applicants were largely recent ar- 
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rivals in the city. One might easily imagine this influx of 
unskilled Southern negroes to be of lower intelligence than the 
Northern-born negroes, although we have no data to throw 
light upon this point. 

Education 

Table VI shows the distribution of 91 cases by the grade at 
leaving school. In most cases this "grade at leaving school" 
was the last grade completed in school. In some cases, how¬ 
ever, the report is based upon the number of years the indi¬ 
vidual attended school; in still other cases the individual said 
he "guessed he must have quit" in such and such a grade. 

TABLE VI 

Number and Per Cent of 91 Cases Leaving School at the 
Specified Grade 


Grade at leaving school 

No. of cases 

Per cent 

No school.... 

7 

7.7 


1 

1.1 

2. 

5 

5,5 

3. 

B 

8.8 


7 

7,7 


6 

8,8 


17 

18,7 

7. 

9 

9,9 


17 

18.7 

IH,S... 

4 

4.4 

II H.S. 

3 

3.3 

Ill H.S. 

1 

1,1 

IV H.S. 

4 

4.4 

Total. 

91 

100.1 


Median grade at leaving 

Whites. 

49 

7,3 

Colored.... 

35 

4.7 

Foreign. 

7 

6.0 


Total.I. 91 6.6 

There were four colored and three foreign men who had 
never been to school. Of the group 39.6 per cent had not 
passed beyond the fifth grade in school. Twelve persons had 
entered high school, but of these only four had completed the 
high school course, Not one had even entered college, 

These facts are shown pictorially in Graph III, The facts 
of especial note are the sudden rise in percentage at the sixth 
grade, the drop at the seventh, and the rise again at the eighth 
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Graph III. Percentage op the Group Leaving School at Each 
Specified Grade. Columuus, 0. 



grade. This diagram strongly suggests that the piling tip 
at the sixth grade is due to a class of mentally defective per¬ 
sons who are not able to progress further in school. Concern¬ 
ing this point Woolley" says: "Two-thirds of the children 
leaving our public schools arc the failures, and like the rest 
of humanity, they are tired of doing the things in which they 
fail." 


The distribution of 91 men by school grade and by mental 
age is shown in Table VII. The fractions of years of mental 
age are disregarded, The heavy black line indicates the grade 
which the average child of chronological age equivalent to the 
mental age indicated would ordinarily have completed; thus 
an average child of chronological age 7 would have completed 
the first grade. From the table it is evident that most of the 
men, according to their own statements, have progressed fur¬ 
ther in school than their mentality, revealed by the tests, would 
warrant. We might seek an explanation in several directions: 


Woolley, H. T, Facts about the Working Children of Cincinnati 
and their Bearing vipon Educational Problems. Elem. School Teacher, 
Vol. XIV, 1913 , P. 135 . 
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TABLE VII 

Distribution of Cases by Grade at Leaving School and 
BY Mental Age 

Grade at Mental Age 

leaving--—-- 

school 6 7 8 9 10 11 12 13 14 15 16 16+ Total 


No school 1 

1 

1 

1 2 

1 

7 

1. 



1 


1 

2. 

1 4 


1 


5 

3. 

2 

3 

3 


8 

4. 1 1 

2 

1 

I 2 I 


7 

5. 

4 

3 

1 1 1 


B 

6. 

a 

1 

2 2 1 1 1 


2 1 17 

7. 

1 

1 

2 4 1 


9 

8. 


3 

3 3 4 

1 

1 

2 17 

IH.S., 

1 


3 


1 1 4 

IIH.S.. 



1 

2 

3 

IIIH..S. 



1 


1 

IVH.S.. 



1 1 

1 

1 4 

Total,,.. 1 2 

23 

13 

14 16 ID 

5 

1 

2 4 91 


1. The statements of the men as to the actual grade at which 
they left school are inaccurate. 

2. The grades, as reported, do not represent nearly so high 
an attainment in education as the corresponding grades of to- 
day. 

3. Mentally inferior persons may, in the past, have been quite 
generally pushed beyond the limit of their abilities. 

4. The mental ages revealed by the tests are too low. 

It is probably true that the explanation lies in a combination 
of the first three possibilities with a few cases in which the 
fourth possibility is a factor. The point to he here emphasized 
is the large number of poorly educated men side by side with a 
proportionately large number of more or less mentally deficient. 

(To be continued) 










AVOCATIONAL GUIDANCE IN MUSIC 


Carl E. Seashore, State Uaivefsily of Iowa 


It may be appropriate to allow the term, avocational guid¬ 
ance, to make its debut in the Journal of Applikd Psychol¬ 
ogy with a word of justification within a specific field. By 
avocational guidance we understand systematic direction of 
children and youth in the selection and organization of their 
avocational pursuits—those pursuits which they will follow, 
not as occupations but. as diversions and merely cultural 
quests. 

The outstanding feature of vocational guidance is the de¬ 
mand for efficiency. This demand represents a very genuine 
need and a legitimate aim, but it docs not represent the whole 
situation nor does it represent the highest stage of develop¬ 
mental aim and value. Even the pulpit to-day has as its chief 
message the demand for efficiency. But is it not likely that 
the pulpit vocational guidance, vocational selection, and all 
other efforts of human guidance and direction will empha¬ 
size a higher ideal in the near future—that is, the ideal of 
making a better man rather than a better tool? Tliis is the 
principle which underlies the justification of avocational guid¬ 
ance. It recognizes the broader aim of self-realization with 
the aim of efficiency. 

Most of the grounds on which avocational guidance in 
music can be justified are of course identical with the argu¬ 
ments on which we justify vocational guidance in music. 
First of these is the fact of individual differences. Music 
is perhaps one of the most striking illustrations that we 
have of variability in talent. Differences of i to 2 in physical 
height, weight, strength, and other physical measurements 
would be regarded as large. Differences of i to 5 in lan¬ 
guage, mathematics, history and philosophy would be large, 
but in music i to 25 or 50 or even more; are not uncommon. 
Indeed, music is universally recognized as a gift bestowed 
upon different individuals in extraordinarily unequal degree. 
Wc have then the problem of rating ability in so far as it 
is possible in order that those interested in a given individual 
may know just what endowment nature has furnished as a 
working basis. 
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Such search for and rating of talent may, of course, be 
looked upon as a logical part of the great conservation move¬ 
ment in the midst of which we find ourselves, We thought 
at first of conserving our minerals, water powers, trees, 
animal life and other material resources, but just to the extent 
that our educators are awakening to the concreteness of the 
fact of individual difference and applied psychology is making 
it possible to identify, measure, and evaluate these, we are 
beginning to realize something of tlie actual relative value 
of such human energy as talent in comparison with the value 
of merchandisablc goods. This point of view is simply a 
logical step in the recognition of psychology as a natural 
science, dealing with mental life as observable and controllable 
phenomena in nature. 

Indeed, it is not out of place to speak of saving of life 
by such conservation, by the discovery of entirely unsuspected 
genuine talent and the cncouragenieiU thereof in such a way 
as to lead to a self-realization in a great art, Surveys of 
public schools which we have made recently show clearly 
that there is but very little correlation between the possession 
of musical talent and the selection of a child for a musical 
education; and records of the extent of a child’s musical 
education show no close relationship to the possession of 
talent. There are, of course, numerous exceptions among 
those who have a VC17 high order of talent, but these are 
relatively few in comparison with the number of actually 
talented. On the other hand there is also a literal saving 
of life if a youth who enters upon a serious musical career 
without natural capacity is rescued from the torture of such 
a career. It is perhaps not facetious to speak of alleviating 
human suffering, both of the prospective musician and of those 
associated with him. Thus, in recognizing the possibilities 
and worth of genuine talent and the futility of trying to 
make a prccioius metal out of a base metal, vocational guid¬ 
ance may be looked upon not merely as ordinary conservation 
but, to the extent that it deals with artistic life, there is an 
actual saving of the human life. 

There is also the economic aspect which we cannot ignore. 
A statement like the following is significant, 

"The editor of one of our leading music journals, with 
much patience and persistence, and at considerable expense 
and effort, has gathered statistics, for whose accuracy he 
vouches, which would indicate that the American people 
spend each year for musical education the sum of $220,000,- 
000, not including the $7,500,000, which, until the war, was 
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annually spent abroad by American students. . . . We 

are every year spending approximately four times as much 
for nuisical education as for all the public liigh schools of 
tlie country, nearly three limes as much as foi‘ all our col¬ 
leges, universities, and professional scliools, and liventy-fonr 
Hmes os mneh as for our normal schools; or, in other words, 
we are spending nearly $40,000,000 a year more for nuisical 
education in this professedly non-musical country than for 
all high school, iiomial, profc-ssional, college and university 
teaching. Of course, I realize that Mr. Freumrs figures might 
shrink somewhat if subjected to the same pitiless scrutiny 
as the government reports, but even if they should .shrink 
one-half, they would still overlap by nearly $25,000,000 the 
largest item in the bill for higher education in this land.’^ 
{From the annual address of the President of the National 
Music Teacher^ Association, December, 1915.) 

While we should not for ,a jnomciit compare the economic 
values with the value of the artistic powers of the human 
personality, this economic is.stic is certainly large enough for 
the educator to ponder over, 

There is no reason for limiting inventories of musical 
talent to children, because musicians tell us that, in this vast 
army of music teachers, society has but little protection ngnin.st 
the unfit. It Is a matter which lic.s in the distant future, 
but it would be reasonable to apply accurate and sy.stcmatic 
tests to candidates for teaching positions in an art just as 
much as we apply them to the teaching of a science, Wc 
are, however, willing to let the committees on standards in 
the associations of music teachers practice first on the evalua¬ 
tion of talent among pupils. 

Last but of first and of most ba.slc importance for the 
question at issue is the fact that nuisical talent is surprisingly 
concrete, that it can be analyzed and evaluated more accurately 
and more easily than any other talent. It is evident that 
‘'scientific" vocational guidance undoubtedly has one of its 
most promising first approache.s in the field of music because 
we deal with specific talents which can be analyzed, evalu¬ 
ated and often measured. 

Turning then to arguments for avocatlonal as distinguished 
from vocational guidance, we note, first, the fact that among 
those who pursue the art of music, only a small portion of 
individuals are going to pursue music as a profe.ssioii, i.e., 
as a vocation. The search for musical talent therefore has 
much larger bearing upon tile selection of avocations tliaii 
of vocations and the pursuit of an object for the mere pleasure 
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of the pursuit, as in ani avocation, should be guided according 
to fitness and the ability to thoroughly enjoy the pursuit just 
as much as the pursuit of a profession. 

We must also take account of the fact that those who 
go into a professional career most seriously are often the 
persons whose natural talent is so clearly outstanding that 
there can be but little question as, to their fitness; while many 
persons who are not at all aware of their natural gifts in 
music yet could find in this art a most congenial field for 
self-expression, aside from a profession, are at present a 
dead loss to art. 

Furthermore, the throwing out of test dragnets which reveal 
the musical talent is a most effective means for encouraging 
systematically the cultivation of music as an avocation. It 
serves the purpose of awakening latent forces for the realiza¬ 
tion of artistic activities within the community quite apart 
from professional careers. 

Thus we may say that the field of avocational guidance is 
really very much larger than the field of vocational guidance 
in music and that it may prove an effective instrumentality 
in the selection and encouragement of art in the contmunity. 

Lest someone shall take fright at the danger of discourag¬ 
ing worthy talent, let it be said emphatically that the expert 
in the psychology of musical talent looks upon his mission 
as constructive and aggressive. He looks for talent and 
not for the ab-sence of it; and where he finds talent he aims 
to guide it into the proper channels according to its kind 
and degree, It follows that incidentally the absence of talent 
will be discovered and occasionally it is important that such 
absence of talent should be known, but as a rule children 
have sLiflicient musical ability to profit by ordinaiy instruc¬ 
tion both in vocal and instrumental music, and the experi¬ 
menter docs not consider it his mission to discourage, except 
in .serious cases. 

It is also necessary to point out to the uninitiated that 
when this professional guidance of music comes into general 
operation, it will be in the hands of musicians who are not 
only musicians but also technical psychologists so that they 
may proceed with all the instincts of the artistic sense of a 
musician and exercise these in the spirit of psychological 
procedure. There will then be no danger that the guidance 
will be cold or disinterested, for the guidance should wherever 
possible be constructive and sympathetic in the light of a 
genuine insight into the wonderful reach and ramifications 
of artistic powers. 
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It cannot be too strongly e;inphasized that just as the mere 
existence of law without the exercise of its force Icacis to 
law-abiding life, so the mere existence of standards for the 
analysis, measurement, and evaluation of musical talent will 
result in a general awakening on the part of the musical 
profession, students, and parents to the significance of these 
facts in such a way that each] in his role will take cc«iiinon 
sense cognizance of them; for, after all the greatest good 
is not to come so much from the iiieasurenients of precision 
in a comparatively small number of cases but rather from 
the recognition of conditions now entirely overlooked but 
easily observable by well trained musicians. 

The work being clone in our laboratory and studio in 
the University of Iowa at the present time takes three forms. 
During the past year a series of tests which have been stand¬ 
ardized were tried on under the actual school conditions in 
a number of public schools, principally, Charles City, Sioux 
City, and Red Oak, Iowa, and St. Louis, Missouri. These 
experiments convinced us of the feasibility of using a series 
of tests as a rough dragnet in the public schools, and these 
tests have now been adapted so as to constitute an integral 
part of the musical instruction in the fifth grade. The fifth 
grade is cliosen because that is the earliest period at which 
the tests can he applied with safety as mass test.s and because 
it is early enough to start the musical education of tlio.se 
who have been neglected up to that time. 

The tests arc based upon the assumption that there are 
three elemental capacities of hearing necessary for music, 
namely, the sense of pitch, the sense of time, and the sen.se 
of intensity. These are measured separately. In addition, 
the sense of consonance, auditory memory span, and imaginal 
type are deteitmiiied. Each of these tests is divided into 
two half-hour exercises which may be scattered throughout 
the year. Ta these are added statistics about musical educa¬ 
tion, musical ratings by teachers, the general mental ability, 
and artistic aims and aspirations of pupils and parents. All 
the records are reduced to percental rank and interpreted in 
terms of established norms so that the records ou all points 
are in the same terms, namely, rank expressed in per cent 
from 0 to 100. 

The first object is to find the most promising. A separate 
list is made of the best io%, and for these a definite follow-up 
process is instituted so that both parents and pupils shall 
be reached. Nearly half of this best io% are children who 
have had very little or no miilsical training. The music 
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supervisor, the teacher, or the principal coniers with each 
child at the end of the series about his record, special care 
being taken to encourage wherever justified and stimulate 
musical interest in proportion to apparent ability of the 
pupil. Thus, even a person who ranks 25% from the bottom 
is not discouraged from participating in ordinary singing 
and other musical exercises; but those of average ability are 
heartily encouraged, and those of superior ability are en¬ 
couraged with enthusiasm. Those with a very poor record, 
if they show any interest in the subject, are re-tested to 
determine if the failure was due to misunderstanding or to 
actual lack of musical capacity. 

Another feature has not yet beer* introduced in the schools 
but has been standardized so as to be introduced for all 
children who give high promise of achievement according to 
the other tests. That is a series .of motor tests. Instead 
of testing motor capacity in music we determine the basic 
power.s of action such as the speed accuracy and precision 
of voluntary movement, both in time .and form, simple and 
complex reaction time, and timed-action. These are all meas¬ 
ured by a single instrument of precision of remarkably simple 
construction and are so grouped that it is possible to get 
a test of all these on a single graphic record in a reasonably 
short time. However, since this test must be made indi¬ 
vidually it cannot be .made on large numbers whereas all 
the other tests can be made upon groups of any size up to 
two or three hundred. 

The giving of the tests has been so simplified by the de¬ 
velopment of apparatus and simple technique that practi¬ 
cally any intelligent teacher can give the tests, The remain¬ 
ing difliculty i.s, therefore, that of finding persons who are 
sufficiently well informed to interpret the findings scien¬ 
tifically and in the real interest of art. 

The dread of sending out an instrument of precision without 
any control of who is to use it or how it is to be used has 
made us very conservative about giving publication to these 
tests. At the present time tlie directions are available for 
such persons as may be qualified to use them. 

As these tests are progressively introduced into the public 
school music of the fifth grade, we shall get a survey of the 
nui.sical talent in a community. The survey is undoubtedly 
incomplete, but it constitutes a most excellent starting point 
for the cultivation of musical interests. 

A second aspect of the work but one we have not attempted 
to push on the practical side although some progress has 
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been madcj is the introduction of tests of this kind into the 
conservatories of music. Here a serious difficulty is encoun¬ 
tered, It is not considered in accord with the ethics of the 
profession for the conservatory to send out dragnets for 
the purpose of discovering the musical talent within its con¬ 
stituency, and when the pupils actually arrive in tlie con¬ 
servatory it is thought by some that it would be a serious 
economic sacrifice to attempt to weed out the unfit. On the 
other handj it is argued that the couscwatoiy which would 
set high standards! by admitting only those who have natural 
capacity and base the training upon knowledge of such capacity 
would acquire a superior standing which would more than 
compensate for such economic loss. 

The third feature which we are developing is tliat of con¬ 
sultation work. Children or those who liave already made 
some progress in a musical career are received in the lahora- 
tary-studio and are given a thorough examination for the 
purpose of rating each factor in the talent. For some it is 
a preliminary to the entering upon a musical career, for others 
a means of finding out the exact nature of the handicap which 
has been encountered in training. 

The body of our work in this pioneer field is of course 
still in the laboratory being a persistent effort to analyze 
musical talent, develop measurements, establish norms, and 
interpret the significance of findings for education and the 
art of music. The above general statement to the readers 
of this Jouawa may, therefore, be regarded as a report 
of progress, 



THEORIES OF STUTTERING^ 


By J, E, Wallace Wallin, Psycho-Educational Clinic. St. Louis 


Scores upon scores of hypotheses have been advanced from 
time to time to explain stuttering, and the methods of treat¬ 
ment proposed have been equally numerous. One of the recent 
theories traces the affection to transitory auditory amnesia; 
while another theory finds the cause in unconscious emotional 
complexes, which may be revealed by the method of psycho¬ 
analysis (dream analysis, association tests), or in conscious 
mental conflicts, which, however, frequently originate in some 
latent complex. Special significance has been ascribed to com¬ 
plexes of a sexual nature and to the use of smutty or pro¬ 
fane words. 

According to the auditory amnesia or auditory aphasia 
theory (Bluemcl^) the individual stutters on certain words 
because the auditory images of those words become tempor¬ 
arily weakened or are inhibited so that they do not rise in con¬ 
sciousness, In consequence of which the affected person is 
unable to recall the sounds of the words. Therefore, according 
to the theory, he will experience difficulty in evoking or pro¬ 
nouncing the words whose auditory images are weak, and this 
difficulty will assume the form of stuttering. Very few stutter¬ 
ers possess a good musical car, which is also ascribed to the 
weak auditory imagery. A rush of blood to the brain when 
the person is excited in the presence of others, as well as cere¬ 
bral anemia, is said to lower the activity of the auditory center, 
thereby inducing auditory aphasia. The primary cause of 
stuttering is the auditory amnesia. Other causes, such as 
bewilderment, fear, autosuggestion inhibiting the will, etc,, are 
all secondary. They result from the primary cause. The 
chief aim of the treatment, accordingly, is to overcome the 
primary defect, the weak auditory images. The subject must 
have strong auditory imagery, or none at all, The training 
consists in attending closely to the auditory sensations. The 
subject must think of how the words are going to sound, he 
must continually recall th eif sounds and let the "primary 

iWe are using stuttering in the generic sense, to include stammering 

in fVlA 

^C, S, Elucmel. Slatmuering and Cognaie Defects, 1913, 2 Vols. 
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image” ring through the mind. The refractory images may 
also he awakened by acoustic sensations, especially the sound 
of the initial consonant. Hence the subject must begin to 
articulate the words even if the images arc not evoked. The 
auditory images may also be strengthened by visual and kinaes- 
thetic associations. In fact, the aim should be to have the 
visual and naotor imagery eventually supplement the auditory, 
so that the subject may be independent of the auditory amne.sia 
whenever it occurs. To this end he .should attempt to feel 
and visualize the articulatory movements. He should observe 
the movements and positions of the speech organs of others 
and of himself in a mirror. So much for the auditory amnesia 
theory. 

According to Freud® there Is found “almost invariably” in 
speech disturbances a “disturbing influence of something out¬ 
side of the intended speech. The disturbing element is either 
a single unconscious thought, which comes to light through the 
speech blunder^ and can only be brought to consciousness 
through a searching analysis, or it is a more general psychic 
motive, which directs itself against the entire speech.” In 
“the stammering and stuttering of embarrassment” also “it 
is the inner conflict that is betrayed to us through the dis¬ 
turbance of speech.” Coriat^ has made much of the Freudian 
conception. He affirms boldly that ft has been demonstrated 
“that the psychogenesis of this disorder (“stammering”) Is 
one of the protean forms of an anxiety-neurosis or anxiet;^- 
hysteria, and not merely a tic, an obsession, an auditory amnesia 
or a spastic neurosis of muscular coordination.” The neurosis 
“manifests itself mentally as morbid anxiety and a conse¬ 
quent dread of speaking.” "The individual stammers only 
in specific situations or in the presence of certain individuals 
and then solely as the result of definite emotional reactions.” 
“For the most part, the motivating mechanism which causes 
the stammering is unknown to the sufferer. . , the only con¬ 
scious reaction being that of anxiety and fear.” The “associa¬ 
tion tests” reveal a "form of morbid anxiety due to uncon¬ 
scious emotional complexes, because, as each complex is struck 
in the test, the typical reaction of the complex indicator fol¬ 
lows.” The complexes “lead either to no result at all or to a 
marked lengthening of the reaction time.” "The fear in stam¬ 
merers, as in all cases of anxiety neurosis, at the beginning 

^Sigmund Freud, Psychol»ofhology of Bveryday Life, 1914, p. 80, 
113 (Brill's translation). 

*Isador H, Coriat. Stammering as a Psyclionciirosis, Journal of 
Abnormal Psychology, IX, 1914-1915, p. 417!. 
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of the disorder, is merely a protective mechanism to prevent 
oetrayal through speech, and consequently is a protector from 
attacks of anxiety." The stammering arises as a "defense 
or compensation mechanism to keep from consciousness certain 
painful memories and undesirable thoughts, so that they may 
not be betrayed in speech.” "The stammerer attempts to fortify 
his defective speech organs, because he lays upon these organs 
undue emotional stress in the effort to conceal and to prevent 
betrayal, and thus arises the conflict between defective speech 
and the situations under which defective speech is most apt 
to occur, thus developing into morbid anxiety and fear,” "The 
attempt to repress from consciousness into the unconscious 
certain trends of thought or emotions, usually of a sexual 
nature (libido), is the chief mechanism of stammering.” "The 
fear in stammering is a deflection of the repressed sexual im¬ 
pulse or wish.” "The repressed thought, because of fear of 
betrayal, comes into conflict with the wish to speak and not 
to betray. Hence, the hesitation in speech arises, and as the 
repressed thoughts gradually are forced into the unconscious 
there finally develops the defective speech automatism, either 
stammering or a spastic aphasia.” “ ‘An unconscious complex 
crowds or presses between the syllable and the word.' ” "The 
dread of speaking to relatives or to intimate friends may be 
based upon the fear that the unconscious wishes may be dis¬ 
covered and this Stimulates the unconscious anxiety whereas 
with strangers speech is free, because the dread of discovery 
is absent.” "In the large majority of cases the child did not 
begin to stammer until it had been talking freely and nor¬ 
mally for several years.”® " The speech defect arose in child¬ 
hood as a type of morbid anxiety.” "In adult life .... the 
dreams of stammerers are .... either dreams of inadequacy 
with efforts at compensation (not getting there, missing trains, 
etc.) or typical wish fulfilments, such as talking freely in 
company or addressing an assembly like an orator.” All of 
the following types of repressed complexes may produce stam¬ 
mering: 

1 . "Repression of sexual acts or secrets and the fear of 
betrayal.” 

''On the question of the age of onset of stuttering the writer may 
quote from his investigation of two years ago; "If we exclude the 
251 cases for which no data were supplied and base the per cents on 
the remaining 432 cases, we get the following results; in 81.4%' of the 
cases the stuttering began before the age of 6 (in many of these ‘at an 
indefinite point in early life'), and in 15% between the age of 6 and 
10, and in 3.4% after the age of 10.” Cf Report of the Board of 
Education of the CUy of 57 . Louis, 191S-1916, p. 187. 
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2 . “Oedipus complex, with a fear of betrayal of the hate 
of the father," 

3 . “Masochistic phantasies." 

4 . “The fear of pronouncing certain sexnal, and therefore, 
tabooed words," relating to “certain anal, urinary or sexual 
functions," 

5 . "As a manifestation of anal eroticism." 

From what has been said it follows that “the proper treat¬ 
ment of stammering . . - is purely psychological," namely, 
the removal of “the deeply rooted anxiety or dread from the 
unconscious, and this can only be accomplished through psycho¬ 
analysis." “The cure of stammering can be attained only 
through an exploration of the unconscious, a complete break¬ 
ing down of resistances,” “which lead to constant reversions 
and stickings to the infantile libido with its tendency to con¬ 
ceal itself," “and to a sublimation of the effort to conceal the 
libido in the unconscious for the pleasure desired,” “Every 
stammerer should have a psychoanalysis, it teaches the sufferer 
his disturbing complexes, that is, what to avoid and what 
not to avoid, how to master certain situations and not be 
mastered by them." 

Ill speaking of the influence of obscene words Freud says:° 
"In some forms of speech blunders we may assume that the 
disturbing factor is the result of striking against obscene words 
and meanings, The purposive disfigurement and distortion of 
words and phrases, which is so popular with vulgar per.sons, 
aims at nothing else but the employing of a liarmle.fs motive 
as a reminder of the obscene, and this sport is so frequent 
that it would not be at all remarkable if it appeared uninten¬ 
tionally and contrary to the will.” According to Dunlap’ "in 
many cases (not in all), the stammerer has especial difficulty 
with words beginning with one of a small group of sounds— 
the sounds with which certain obscene words much favored 
by small boys also begin." "The terms . . . may be in part 
profane expressions, or merely words like 'damn’ or ‘hell.’" 
The stammering began at the time the boy became familiar 
with these words "which he employed with satisfaction among 
his juvenile friends but which it would never, never do to 
let his mother, father or sisters hear." “The boy who is 
'carefully brought up,’ if he is handicapped by a weak consti¬ 
tution" or “erratic muscular activity" is very apt to become 
a stutterer, or a stammerer of the deadlock type." It is the 

®Slgmund Freud, Psychol>alhology of Everyday Life, 1914, p. 96. 

’Knight Dunlap. The Stuttering Boy. Journal of Abnormal Psy¬ 
chology, 1917, pp. 44f. 
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" 'proper’ little boys who become stutterers.” “The boy in 
constant fear lest one of his obscene terms may slip out in 
wrong company .... soon comes to hesitate over every 
word which begins the same way as do these dangerous words; 
and as the hesitation becomes a more and more fixed habit, it 
extends to other types of words also,” "Girls do not stutter” 
because they “do not develop the same fear of revealing a 
tabu vocabulary, although they may have incriminating matter 
to conceal, and may develop accordingly a hesitating type of 
stammering.” In respect to the cure, “There are far safer and 
more effective ways of discouraging the taste for bad language 
than by taking the I-would-be-shocked or the it-would-break- 
my-heart attitude.” “If your small boy comrnejices to stutter, 
find out what obscene and otherwise objectionable terms the 
boy is apt to be using,” and then tell him “(if you can truly) 
that you did use those or equivalent words yourself, and have 
stopped.” “Your attitude towards him” should “be no more 
contemptuous, crushing or sniffling than if he should break 
out with measles.” 

We have recently attempted to make a fairly extensive 
study of the causation and practical treatment of a few stut¬ 
terers. We here set forth the record of one of these cases, 
a boy of twelve, whom we had occasion to study and treat 
during a period of six weeks in one of the mid-western univer¬ 
sities. The investigation of the developmental history proved 
negative, save for an attack of pneumonia at nine months, 
At eleven months the boy spoke two or three words, and at 
sixteen months short sentences. He began stuttering at two 
and a half years. The mother believes that the impediment 
was acquired imitatively from a maternal uncle whom he heard 
committing a stuttering selection at that time. He started 
to imitate his uncle, and gradually grew worse and more timid, 
At three he had his tonsils clipped. The operation frightened 
him greatly, and the stuttering grew worse afterwards, it is 
alleged. At four the tonsils and .adenoid tissue were removed, 
and, inadvertently, a portion of the uvula. The stuttering has 
continued until the present time, although it has abated some¬ 
what during the last year or two. The subject stutters little 
when at play with boys, or when reciting poetry, while he 
stutters worse when tired and when speaking in a telephone. 
The mother thought that the most troublesome consonants 
were R and M, The treatment which had been followed, con¬ 
sisted in an attempt to get him to speak more slowly, He 
had been examined by a physician who had pronounced the 
trouble a “purely nervous affection.” He was a good sleeper* 
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ate well, and was not nervous, according to the mother. He 
had two sisters, aged 4 and 9 , neither of whom had ever stut¬ 
tered. 

The physical examination showed that liis nervous system 
was somewhat unstable and rather high strung. Daily obser¬ 
vations occasionally disclosed fidgety movements, especially of 
the hands. He had a severe phimosis, which was corrected 
by an operation in the hope that the nervous tension would be 
lessened. According to the Stanford revision of the lUnet- 
Simon scale the subject was advanced two monllis in intelli¬ 
gence (Basal Age IX); and according to the Seguin form- 
board he was advanced two years either by the combined norms 
or by the writer’s norms for hoys." He had just been pro¬ 
moted to the seventh grade, with a condition in arithmetic and 
a poor record in music. He sang a few familiar songs in fair 
tune to the writcu, but did not sustain tlie tones well. 

The writer Iiad twenty-tlirce sittings with tlic subject during 
a period of six weeks, devoted in part to the investigation of 
the case and in part to the treatment of the slultering. During 
five days of each week tlic special class teacher took the subject 
individually also for two daily lessons, following, however, 
only two of the methods of treatment used by llie writer. In 
addition to this, the subject was a.skcd to [)riictice some of 
the exercises and follow many of the instructions at iiomc. 

The attenipt to locate the hypothetical .submerged complex 
by the method of dream analysis proved unavailing. During 
the six-week period the .subject was able to recall only three 
dreams, although he was urged immediately to jot down his 
dreams whenever he awoke or whenever he could recall them. 
He said that lie had a faint suspicion that he had one more 
dream, but could not recall a single fragment of it. On the 
sixth of the month he “dreamed that he saw a crowd of boys, 
representing the North and South, playing war. There were 
about twenty Southern and thirty Northern soldiers. The 
Southern soldiers were near a log cabin. Three of the North¬ 
ern soldiers scared the Southern soldiers so that they ran 
away through the back door. I asked the Northern soldiers 
to catch them. Then I saw the Southern soldiers come back 
to the log cabin and go inside, where the Northern soldiers 
captured them, They put them in jail about five miles from 
our camp. I was near the Northern camp, and fought with 
the North. I shot with a gim, but did not hit anyone. I felt 
no fear.” On the seventeenth of the month he dreamed that 

Tabic XLIX, in the writer's Psycho-Motor Norms far Practical 
Diagnosis, igi6. 
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he was at home, but could not recall a single detail, and 
six days later he dreamed that he “was home riding 
around in his wagon (he has a pony), and that he 
played hide-and-go-seek, tag, and other games with 
boys and had fun.” He could not recall any further details. 
Some psycho-analyst may be able to find from these bare frag¬ 
ments the symbolism and the latent complex or inner conflict 
at the root of the stuttering. Our attempt to expound the 
symbolical character of these dreams to the subject and to 
bring the hypothetical submerged complexes into conscious¬ 
ness proved abortive, so far as concerns any salutary effect on 
the stuttering. This does not constitute a valid criticism of 
the method of dream analysis, because of the paucity of the 
dream material secured from this subject. The legitimate 
use of the method requires the analysis of many dreams. The 
method has, however, proved ineffective with two other stutter¬ 
ers (youths) who have reported far more dreams. These 
dreams have been "analyzed” independently by two students 
familiar with Freud’s works and by myself. There is little 
agreement in the three analyses respecting the interpretation 
of the dreams or the character of the symbolism read into 
them. It would be profitable to subject to an unprejudiced 
analysis the psycho-analytic interpretations which have been 
offered by a considerable number of analysts who have not had 
access to each other's interpretations, of several extensive sets 
of the same dreams. The subjective, individual and fantasti¬ 
cal nature of much psycho-analysis would in this way probably 
be brought clearly to light, 

The results of the use of the association-reaction test was 
also disappointing. The stimuli which we used consisted of 
a series of words read aloud distinctly by the experimenter, 
None of the words was shown to the subject. After each 
word had been read, the reaction-word and the reaction-time 
(taken by a stop watch showing fifths of a second) were 
recorded. These responses are recorded in the column headed 
"reaction-words” in the accompanying series. After the entire 
series of words had been presented and the reaction-words 
recorded, the aLiUjccL wdb dsKcd Lu uy to icpiuduLc tlic adiiic 
reaction-word as he had previously given as each of the stimu- 
ii-words was again read. These results are recorded in the 
column headed " reproduction of reaction-word.’’ Series 2 
was given eleven days after series 1 , Series 3 seven days after 
Series 2 , and Series 4 the next day after Series 3 . We had 
in view a three-fold aim in the employment of this test, First, 
to bring to the surface any possible emotional complexes or 
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conflicts whether conscious or subconscious. The test has 
been used for this purpose, on the assuniption that when a 
given word "touches" an emotional complex, or a latent com¬ 
plex ("complex indicator*'), the reaction to the word in ques¬ 
tion, or to the following word or words, will be delayed or 
even blocked. By analyzing the type of words causing delayed 
reactions in a given series or a number of serie.s, or interroga¬ 
ting the subject in connection with the words which caused 
delays, it i.s possible, according to the theory, to determine 
the nature of the emotional complex. Manifestly it is no easy 
matter to construct lists which shall contain a number of signi¬ 
ficant words, when the history of the case is negative, so far 


SERIES I 



Immediate Reaction 

Reproduction of 

Stimulus-Word 

Word 

'rime 

I^caction-Word 

Head. 

. Red 

2.2 

+ 

2.8 

Green. 

. Blue 

2.2 

d* 

9.0 

Long. 

While 

2.0 

•h 

23.0 

Death. 

. Black 

5.0 

+• 

3.0 

To nay. 

. You 

7.2 

He 

7.8 

Window. 

Brown 

e.o 

•h 

2.8 

Father. 

. Home 

7 .G 

d- 

2.4 

Lake. 

. Blue 

3.0 

d- 

2.0 

Kind. 

Arc 

7.0 

Pink 

IG.O 

Mother. 

. Home 

22.0 

•1' 

3.0 

Boat. 

. Row 

2.2 

d* 

2.0 

Sister. 

Play 

13.2 

Homo 

2.2 

Candy. 

. Pink 

3.2 

•h 

2.0 

Fall. 

. You 

8.4 

lie 

4,0 

Run. 

. 1 

4.0 

d- 

4.0 

Sing.. 

. I 

10.4 

He 

4.0 

Scream.. 

. You 

H.O 

She 

3.4 

Summer. 

Sunshine 

15.0 

d- 

8,0 

Brother. 

. Swim 

8 6 

+ 

7.0 

School. 

Summer 

6.2 

d- 

1.4 

Nurse. 

. The 

6.2 

+ 

2.1 

Funny. 

. Clown 

11.0 

4 - 

1,4 

Talk. 

She 

11.0 

I 

5.2 

Money. 

.. Bank 

29.0 

d- 

4 . 0 * 

Girls. 

. The 

4.4 

d- 

4.2 


. You 
.. He 

7,2 

b.U 

He 

you 

3.0 

3 .U 


The unit of measurement in all the series is seconds. A plus sign in 
the delayed reproduction column in all the series indicates that tlic word 
given m the immediate reaction was correctly reproduced. In the case 
of incorrect reproductions the wrong word is Given in the reproduction 
column, 






















THEORIES OP STUTTERING 


357 


SERIES II 


Stimulus-Word 

Immediate Reaction 
Word Time 

Reproduction of 
Reaction-Word 

Sun.. 

Run 

2.0 


1.0 

Winter. 

Snow 

1.4 

+ 

i.n 

Desk. 

Brown 

2.6 


2.0 

Skates. 

Ice 

2.2 


1,4 

Jump. 

, You 

3.0 

+ 

2.0 

Bali. 

, Hall 

2.2 

Fall 

15.0 

Pretty. 

. White 

5.0 

+ 

2,0 

Knife.. 

Butcher 

13.8* 

+ 

6 . 81 - 

Lost. 

, She 

4.0 

+ 

4.2 

Father. 

Home 

25.6 


3.0 

Hit. 

, He 

2.2 

You 

6,2 

Hat. 

. Tire 

2.4 

+ 

4,2 

Bank. 

Savings 

10.0 

4 * 

2.2 

Scream. 

She 

5.2 

You 

2.6 

Pants. 

. The 

2.8 

Holy 

5.2t 

Snow. 

. White 

5.0 

+ 

2,4 

Money. 

. The 

12.0 

+ 

10,2 

Tree. 

Brown 

3.6 

+ 

2.2 

Death. 

Funeral 

7.6 

+ 

2.2 

House. 

Black 

5.2 

+ 

4.0* 

Sister. 

. Play 

7.0 

+ 

1,6 

Train. 

Smoky 

4.2 

+ 

11.4 

Bridge.. 

. Cement 

4.0 

Smashed 

2.0 

Pump. 

Smashed 

2.4 

+ 

4.0 

Swear. 

. You 

6.0 

+ 

1.2 


t A slight interruption occurred here. 
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Immediate Reaction 

Reproduction of 

Stimulus-Word 

Word 

Time 

Reaction-Word 

Mill. 

Flour 

3.2 

Wind 

22.2 

Mu.sic. 

Violin 

3.4* 

+ 

4.8 

River. 

Steamboat 

4.0 

Fall 

2.2 

Stone. 

Cement 

4.0 

+ 

7.0 

Whistle. 

Boy 

14.0 

He 

4.8 

Little... 

Hen 

4.4 

+ 

3.0 

Barking. 

Dog 

3.4 

+ 

5,2 

Elephant. 

Stout 

7.2 

+ 

2.0 

Calling. 

. She 

3.0 

+ 

ij,4 

Rock. 

, Fall 

5.2 

+ 

b. 2 

Rattling. 

. Iron 

12.0 

4- 

3.6 

Little... 

SjXUTOW 

3.0 

+ 

2.0 

Mother.... 

Home 

12.4 

+ 

1,8 

Roll. 

, Ball 

5.4* 

+ 

4,2 

Kitty. 

Brown 

5.0 

+ 

3,4 

Cry. 

, You 

10.0 

They 

3,0 

Horse.... 

Brown 

5.0 

+ 

1.6 

Singing. 

, She 

3.0 

-h 

8,4 

With. 

. He 

10.2 

You 

5.4 
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Series III —ConWnued 



Immediate Reaction 

Reproduction of 

Stimulus-Word 

Word 

Time 

Reaction-Word 

Stamping. 

. Horse 

3.2 

d- 

1.8 

Noise. 

They 

6.8 

— 

17.0 

Shoe. 

Horse 

3.0 

+ 

1.8 

Thunder. 

. It 

4.0 

+ 

12.0 

Fun. 

. We 

3.0 

4* 

2.4 

Shine. 

Shoes 

3.0 

+ 

2.0 

Fool. 

. They 

7.4 

You 

5.2 

Kiss...... 

. 1 

7.2 

d- 

2.0 


SERIES IV 




Immediate Reaction 

Reproduction of 

Stimulus-Word 

Word 

Time 

Reaction-Word 

Door. 

Floor 

2.2 

-h 

1.8 

Darn. 

. Boy 

5.4 

4* 

4,4 

Fire. 

. House 

3.2 


7.4 

Arm. 

. Stronff 

4.8 

4* 

3,4 

Lef. 

. Weak* 

3.4 

+ 

2.0 

Hole. 

Floor 

4.2 

4" 

3.6 


Cement 

6.4 

Boy 

6.4 

He. 

She 

3.0 

Boy 

15.0 

Sun. 

. Fire 

5.6 


2.4 

Hell. 

. Boy 

3.8 

Cement 

10.0 

Dip.. 

Cement 

5.6 

+ 

6.2 


Horse 

4.6 

Mule 

3,6 


. Dop 

5.4 

+ 

5.2 

Dam. 

. Cement 

4.6 

+ 

4.0 

Cook. 

Supper* 

4.8 

+ 

5.6 

Girls. 

. Bad 

6.4 

+ 

H. 2 

Alone.. 

She 

2.2 

+ 

3,2 

God. 

. Heaven 

13.4 


2.2 

* - ■ . 

Mule 

6.8 

+ 

1,6 

Love. 

She 

3.0 

He 

2.6 

Car. 

Smashed 

4.2 


1.4 


. He 

4.0 


2.4 

Shirt. 

Stripe 

5.0 

4- 

1.6 

< 

, He 

3.6 

Barn 

15.0 

Prunes,.. 

Brown 

4.8 

+ 

2.6 


as the obtained information goes, as regards occurrences which, 
by . implication, would have caused mental conflicts, or emo¬ 
tional upheavals in the life of the subject. Careful inquiry 
of the mother (and tactful questioning of the subject later) 
did not disclose any grounds for such conflicts in the present 
instance. Arbitrary lists have in the past been constructed 
and these lists have been used with naive confidence in their 
revealing efficacy by some writers. Wc have included a few 
words from one of these lists. But to maintain that all the 
words in a custom-made list which are associated with delayed 
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responses reveal an inner conflict or emotional complex, may 
suffice for the unsophisticated devotee of a cult but surely 
cannot satisfy the critical experimental scientist® who demands 
facts capable of objective verification. We included a few 
words like death, father, mother, sister, brother, nurse, girls, 
scream, bank, money, steal (the father was a banker),"which 
we thought might have been associated with unpleasant experi¬ 
ences in the past, and with submerged conflicts at the time. 
As will be seen later, some of these words produced delayed 
responses while others did not. 

The second purpose in employing the association reaction 
test was to determine whether the subject stuttered because 
of the present or past use of indecent or profane words. The 
assumption made is that the subject will stutter on words 
beginning with the same letter as one of the foul words, and 
hence the record should show that the subject stuttered on 
such words, or that the responses were delayed. We may 

®One is tempted to quote Solomon's stinging rebuke of some o£ the 
Freudians, in discussing the etiology of stuttering; “I must stoutly 
protest against an evasion of the real issues by the leaders of the 
Freudian movement. Let them retrace their steps and first prove the 
truth, soundness and validity of their psychological and sexual theories 
and cease pressing on to pastures new.” 'Tf they are not prepared to 
do this, or are unwilling so to do, I do not believe that they are 
entitled to continue to inflict upon others views which have little real 
foundation In fact, which arc unproven, unfounded, purely speculative, 
imaginative, pure figments of the iinaginaUon. a delusion, and a snare." 
.... "Not] a single case lias been prcscutcu in proof of the conclu* 
sions drawn in the paper. Surely this is not what we have been 
accustomed to expect in other fields of tncdicinc.” "I venture to say 
that in no department of medicine or in fact in no other aspect of 
life would scientihe men tolerate presentation and promulgation, despite 
opposition and disproof and with no tangible or definite evidence or 
proof," (Meyer Solomon. Remarks upon Dr. Coriat’s Paper, 'Stam¬ 
mering as a Psychoneurosis.' Journal of Abnormal Psychology, ipiS, 
130 {,) Solomon may be interested to know that a similar vociferous 
"promulgation" has gone on in another phase of psychological diagnosis, 
the diagnosis of mental deficiency by means of mental tests and arbi¬ 
trary standards the validity of which has never been demonstrated by 
methods whicli will stand a scientific test. On the basis of this pro¬ 
cedure the public has been regaled for years with the most exaggerated 
statements of the prevalence and criminal menace of the feeble¬ 
minded. Some workers have habitually diagnosed persons whom they 
have never seen (much as the mental healers diagnose and heal at a 
distance), on the basis of tests given by amateurs, and these results 
liave been repeatedly referred to as "conservative" and as "scientifically 
demonstrated," Fortunately for clinical psychology a period of critical 
evaluation is setting in, the influence of a body of critical workers is 
gradually permeating through the ranks, and less denunciation is now 
heaped upon any one who ventures to question the "ipse dixit” than 
was the case within a period of lime that is still green in memory. 
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also assume, according to the theory, that the subject either will 
stutter or the reactions will be delayed when he attempts to 
repeat the vulgar words themselves, or when he reacts with 
another word to them, because he will feel ashamed and get 
flustered when he hears the objectionable words. In the last 
association reaction test which we gave, we introduced nine 
inelegant or obscene words, some of which we have indicated 
by dashes. On the following day we asked the subject to 
write out a list of all the "bad,” "ugljr" or "nasty” words 
which he had ever used and also a list of indecent words which 
he had heard other boys use. The former list included only 
the word "dam fool”—^the parents later said this was the only 
bad word they had heard him use, but it is probable that he 
had used others, in fact he said he had been punished for 1181115 
bad words—while the list of bad words which he had heard 
others use included four which wc used in Series IV and two 
which we did not use. 

The third aim of the use of the association reaction test 
was to determine whether the subject suffered from auditory 
amnesia. The assumption was made that auditory amnesia 
should affect words whose images are predominantly auditory 
rather than visual or motor, and that the responses to such 
words should be delayed, owing to the difficulty of evoking 
them or the tendency to stutter on them. This assumption, it 
seems to us, is a natural consequence of the theory, nltiiough 
we would not be understood as attempting to justify it, for 
many persons undoubtedly visualize words which arc pre- 
donfinantly auditory in character. It is evident, thevefore, 
that in selecting a list of words with auditory imagery wc 
cannot dogmatically affirm that the subject did not actually 
use visual or motor images rather than auditory images. But 
this merely proves how inherently intricate and difficult of 
solution this kind of a problem is. 

The average and median reaction-times for the reaction- 
words and the later reproductions of the reaction-words in the 
different series are as follows: 

Series I Series II Series III Series IV 
Av. M, Av. M. Av. M. Av. M. 

Reaction-words. 8.2 7.2 5.6 4.0 5.7 4.4 4.8 4.6 

Reproduction-time. 5.7 4.0 4.0 2.6 5.1 3.4 4.6 3.4 

Av.=* average. M.= median. 

It is observed that the time for the reproductions is Invariably 
shorter than the time for the original reactions. The responses 
were the slowest in Series I, for both the reaction-words and 
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the reproductions, while they were the fastest in Series IV, 
which contained the offensive words, if the results are based 
on the averages (one exception). Based on the general avera¬ 
ges or medians for each series there is no evidence of delayed 
responses in the series containing the reprehensible words. 

The following are the stimuli words which produced the 
slowest reaction-words in each series, together with the aver¬ 
age and median reaction-times for the reaction-words and for 
the reproductions. 


Average., 
Median .. 


Average.. 
Median ,. 


Series I 

Series II 

Series III 

Series 

Mother 

Knife 

Whistle 

God 

Sister 

Father 

l^ttling 


Sing 

Bank 

Mother 

Girl' 

Scream 

Money 

Qy 


Summer 

Death 

With 


Funny 

Sister 

Fool 


Talk 


Kiss 


Money 

.... 




Time eor Reaction Words 


15.3 

12.6 

14.5 

B.2 

12.1 

U.O 

10.2 

6.6 


Time for REPnooircnoNs 


3,9 

4.3 

3.6 

3.3 

3.7 

2.6 

3.6 

2,7 


The impressive point about the above figures is that while, 
as a matter of course, the times are invariably longer for these 
reaction-words than for the reaction-words in the correspond¬ 
ing complete series, the times are shorter for most of the repro¬ 
ductions than for the reproductions in the corresponding com¬ 
plete series. In other words, conclusions based on the time re¬ 
quired to give the reaction-words would not at all apply to the 
reproduction of the reaction-words, and the question must in¬ 
evitably arise which series should futnish the criterion. It Has 
been assumed that when stimulus-words cause delayed reac¬ 
tions the later reproductions of the reactions will also be slower 
and more difficult or impossible. To be sure, the reproductions 
were not always correctly given for these slow reaction-words. 
More than half of the reproductions in Series I and III and 
half in Series IV were wrong, while all of those in Series II 
were correct. But wrong reproductions are also frequently 
found with rapid reaction-words. Moreover, the time for the 
correct and incorrect reproductions does not differ signifi¬ 
cantly. We also find instances in each series in which the 
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reproduction-times are slow when the reaction-times arc rapid, 
e.g.: 

Series I Series II Senes HI Series IV 



Kind- 

Green 

Long 

Nurse 

Ball- Mill* 

Train Singing 

.... Noise— 

.... Thunder 

Fire 

He— 



Time of Reaction-Words 


Average.. 

4.3 

3,2 

4.2 

3.1 



Time of Reproductions 


Average., 

17.2 

13.2 

14,9 

H.2 


* Stuttered. 

In only 4 of these twelve words were the reproductions incor¬ 
rect. These instances are indicated by the minus sign follow¬ 
ing the stimulus word. The responses were slower for some 
of these incorrect reproductions, but not all. We are unable 
to find any "common element" that is responsible for the 
wrong reproductions. 

An analysis of the individual words given on the previous 
page which produced the slowest associations shows that eight 
of those given on page 359 are included while three are not, 
namely "brother," "nurse" and "steal." The original reaction 
to"death'’ in Series II was only slightly delayed, hut it was not 
delayed in Series I, while the reproduction times were faster 
than the general averages in both, series. The word “scream" 
produced delayed associations in i but not in II, while the 
reproductions, although wrong, were accelerated in both series. 
The reaction-words to "mother" and "sister" were delayed in 
both I and III, and to "father" in 11 , but not in I, while the 
reproduction times are shorter than the general averages in 
both series. The reactions to “brother" were average, The 
reaction-time to "girls" was slightly delayed in IV but acceler¬ 
ated in I, while the reproductions were faster in both Series 
I and IV. The parents, however, said tliat the relations were 
not strained between them and the boy, while the hoy also made 
thd same statement, although he said that his father had some¬ 
times punished him and he sometimes got into trouble with' 
his sister. The word "bank” produced a delayed reaction but 
an accelerated reproduction in II. The word "money" pro¬ 
duced delayed reactions in both I and II, and the reproduction 
was delayed in II while in I it was accelerated although the 
boy stuttered on the word. He was not known to have appro¬ 
priated any money. The word "steal" did not produce any 
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delayed association, although the reproduction of the associa¬ 
tion was wrong. From this it might be inferred that the boy 
had had trouble with the family over money matters, although 
he was not known to have stolen. 

The list of delayed reactions on page 361 contains a dozen 
words which were not included in our list on page 359. These 
words were given only once. The time for the reproductions 
of the reaction-words was less than normal for most of these 
words. The list includes such widely varying words as, sing, 
summer, funny (but fun produced an accelerated response), 
talk, whistle, with and God; and we do not believe that a 
minute analysis of these words would shed any particular light 
on our problem. Had the words been repeated several times 
they would probably have shown both delayed and accelerated 
responses, as did some of the other words. 

The average time for the reactions to the nine obscene words 
in Series IV is 4.9 (median 4.6), and for the reproductions 
5.8 (median 5,2). The time for the reaction-words is shorter 
than it is in Scries 1, II and III (except for the medians in 
II and III), and practically the same as in Series IV. On the 
other hand, the time to reproduce the reaction-words is con¬ 
sistently longer for the obscene words than for the words in 
any of the complete series, although the differences are some¬ 
times negligible. It is evident that the conclusion drawn would 
be antithetical according as the results were based on the orig¬ 
inal reaction-woi'ds or on the reproduction times, Most work¬ 
ers would probably make the original response the criterion, 
in which case the obscene words produced a result directly 
opposite to that demanded by the theory. We have already 
called attention to the fact that the average time for the reac¬ 
tion-words is the shortest in Series IV. Based on the time 
of the responses, we find no evidence that the obscene words 
"touched” any submerged complex or produced any emotional 
perturbation when first read—the subject seemed to flush and 
grow slightly disconcerted only twice—while they produced 
only slight perturbation when read the second time. The sub¬ 
ject did not stutter once on these reaction-words or reproduc¬ 
tions, while six of the reproductions were correct. 

It has been said that the emotional delay or blocking of the 
associational processes may appear only in the words which 
follow the exciting words, To test this theory we have aver¬ 
aged the time for the reaction-words to the first word follow¬ 
ing each of the objectionable words. The average is 4,3 (med¬ 
ian 4.8), while for the reproduction of the reaction-words 
the average is 5,5 (median 5,2). In othei’ words, the reaction 
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times are actually shorter for these words tliaii for all of the 
words in any of the complete series (except for the medians). 
However, we again find that the reproduction times for these 
words are slightly longer than in the complete Rerics, but the 
differences are not large. 

We have also compiled the reaction rates for the words in 
the different series, which begin with the same letters as do 
obscene or inelegant words. The following figures represent 
the average times (in seconds) for all tlie stimulus words in 
the four series which begin with the designated initial letters 
(i.e., the letters which begin some obscene or profane word) : 


Letter 

No. of words 

Time for 
reaction words 

Time for 
reproductions 

A. 

3 

4.6 

2.7 

B. 

7 

5.1 

5.5 

C. 

7 

5.1 

3.6 

D. 

6 

5.1 

3.6 

F. 

8 

8,7 

3.5 

G. 

4 

6.6 

4.6 

H. 

8 

3.5 

5,9 

K. 

3 

8.6 

8.7 

P. 

5 

3.7 

5.7 

S. 

19 

6.3 

3.1 


In the main—we cannot take space to compare each initial 
with the average for each series given on page 3G0—the times 
are shorter for the reaction-words beginning with six of the 
above initials (A, B, C, D, H, and P) and longer Cor only four 
(F, G, K, S), and about the same relation holds for the repro¬ 
duction series. It is evident that the results obtained from 
the reaction-word times and reproduction times arc again con¬ 
tradictory for some of the words. The long reaction time 
which we find for the F-words is reduced to 6.3 if the word 
“father” is excluded in the second series, where it is abnormally 
long. On the whole, we do not find any greater tendency to 
stutter on words beginning with the initials of obscene words 
than on words beginning with any other letters,judged by 
the reaction times or the tendency to stutter on the responses. 

But it may be objected that the words beginning with the 
above initials should not have been selected from the list of 
stimulus words, but from the subject’s responses, because it is 
only claimed that stuttering affects those words which are 
actually spoken hy the stutterer and which begin with the 
initial of the forbidden words. To test this theory, wc have 

i®Somc of the words on which the sv\bicct sUiUcrcd most, beginning 
with the most severe, were: liltle, Prentice, with, kitty, roll, rock, 
went, iitiil, river, rest, problem, cow boy, up, sixlecnth, press. 
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averaged the reaction times required by the subject to utter 
the words in the different series which begin with the initial 
of one of the ubjectionabJe words, The averages are as fol* 
lows 1 


Letter 

A. 

H. 

C. 

D. 

P. 

I-I. 

P. 

S. 


No. of words 
1 

17 

6 

2 

6 

16 

3 

23 


Time for 
reaction words 
7.0 
6,8 

5.9 
4,4 
4.6 

7.9 
7.8 
5.1 


Time for 
j'eproductions 
16.0 

3.9 

4.5 

2.6 

6.4 

4.9 

1.9 
4,3 


Exclusive of the first letter, which is based on only one occur¬ 
rence, the time to give the reaction-words is, on the whole, 
somewhat longer for four of the initials (B, C, H and P) than 
the subject’s normal time in the four scries, and somewhat 
shorter for three initials (D, F and S). If “home" which 
has an abnormally long reaction time in Series I and II is 
excluded the average for IT is reduced to 4,1, which is less 
than normal, When wc turn to the reproduction series, we 
find that the time is shorter for all the initials except F, where 
it is Jojigcj', and H, whcj'e it is about the same, There are a 
nuinlier of instances in which the wrong reproductions begin 
with the above initials, but they are not included in the aver¬ 
ages. Most of them, however, show no delays. 

It is evident that the results from the dream analysis and 
the association-test only justify a negative conclusion with re¬ 
spect to the causal relation of the stuttering in this case to 
submerged emotional complexes or the use of words which 
begin with the initials of vulgar words. This conclusion is in 
harmony with the “general impressions" which remained after 
a study of all the aspects of the case. The therapeutical effects 
of the above methods of analysis were nil. The only “complex 
indicator” which we could make out was possible friction of 
the boy in the home with the rest of the family. We pointed 
out to Llic subject how this was indicated by the tests, but, 
as stated above, the implication was denied. Moreover, the 
attempt to render the “latent” content “manifest” did not 
mitigate the stuttering. The boy also said that he did not 
have nor had he had any fear of using “bad” words in the 
presence of his parents or of older persons or of girls. He was 
told that his stuttering was due to the use of such words in 
as many rcspectalde persons had used such words, He was 
the pa.st, hut that this was nothing to feel ashamed about now, 
told to stop paying any attention to this or worrying about 
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it, and the impression was strongly conveyed that following 
this advice would soon cause the stuttering to stop. We felt, 
however, that this line of treatment was quite impotent. 

We are not yet prepared to say that the method of psycho¬ 
analysis has no value in the analysis and treatment of stutter¬ 
ing. There may be cases in which it is applicable. We have 
made an attempt to apply it, so far as our limited time has 
permitted, to three cases—the otlier two more mature than the 
present patient—but with unfavorable results, Naturally wc 
have become soberly conservative with respect to the glowing 
claims which have been put forth in behalf of the theory. 
Very few of these claims have been substantiated by detailed 
experiments and observations and by adequate follow-up re¬ 
ports. Owing to the skill and the great amount of time needed 
to apply the method, it cannot be used, even if it were effective, 
in a large school system with a large number of .stutterers.” 

As we have before intimated, it is impossible to determine 
with absolute accuracy the type of imagery which any one 
may use in connection with a given word. This is particularly 
true when the subject finds it hard to determine introsnectively 
what images actually appeared with different words. Our time 
did not enable us to secure extensive introspective data from 
the subject of this investigation. The data wc did secure indi¬ 
cated that liis word imagery was of the mixed type. In the 
following tabulation we have given the words in each .scries 
in which the imagery ought, apparently, to be predominantly 
auditory, 

The time required to give reaction-wovda to these “ auditory 
words ” is the same as the normal rate in Series II (p, 360) and 
longer in Series I, III and IV, but the difference is negligible 
in III and IV. In fact, the median (4,2) for the auditory 


Series I 

Series II 

Series III 

Series IV 

Sing 

Scream 

Music 

Darn 

Scream 

Swear 

Whistle 

Dam 

TalU 


Barking 




Callinp 

RatUlng 

Cry 




Siuging 

Stamping 

Noise 

Thunder 



"We have Touiid peripheral methods more successful, 'I'he uil-UukI 
of contracting the muscles of the lower jaw, witli slow, dclihiTalc 
spcecli,_ and sometimes with contraction of the liamls. wnrlcs fairly 
well with some cases, while the method of muscular relaxation and men¬ 
tal sangfroid gives fair results with others. 
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Average,. 

10.8 

Time for Reaction-Words 
5.6 6.2 

5.0 

Average,, 

4.2 

Time for Reproductions 

3.8 6.4 

4. 2 


words in Series III, which contains the largest number, is 
slightly smaller than the median for all the words in HI. The 
times for the reproduction of the reaction-words are all shorter 
than the normal rates in all the Series except III. Seven of 
the seventeen reproductions were wrong, but the time was not 
abnormally long in these except in one instance. We cannot 
conclude from the association experiment that for this subject 
any special significance attaches to auditory words, that he 
suffers from auditory amnesia or that auditory amnesia has 
aught to do with his stuttering. While we do not consider 
the reaction experiment as absolutely conclusive on this point, 
the words on which the subject stuttered the worst (p. 364) 
were not auditory in character, Moreover, we explained clearly 
the theory of auditory amnesia and told the boy that his stutter¬ 
ing was due to his inability to get auditory images, and that 
it would disappear after he had learned to think of how the 
words are going to sound before he attempts to speak them, 
He said he thought he had been able to get auditory images 
of words. Nevertheless we asked him to practice daily at 
home (during the last three weeks) on imaging the sounds 
of words. In our daily exercises we also had him spend a cer¬ 
tain amount of time in the effort to get vivid auditory images 
before he attempted to utter words on which he. had frequently 
stuttered. He was frequently told to close the eyes and keep 
his mind on the sound of the word. If he was unable mentally 
to hear the sound, he was told to whisper the word, When he 
felt that he had a clear image of the sound he was asked to 
speak the word and was assured that he would be able to do 
so without any difficulty. These exercises seemed to lessen 
the tendency to stutter at the moment—possibly due to the 
confidence we instilled in him—but the subject continued to 
stutter on the same words on other occasions, and we saw no 
permanent improvement from the employment of these exer¬ 
cises within the time limits of the experiment. We felt that 
the subject obtained more benefit from our physical-relaxation 
and mental-composure exercises than from the "auditory" 
exercises. From our own experience with stuttering cases we 
feel that much more work of scientific caliber must be done 
before the newer theories of the affliction can be accepted as 
proved. Tins work will probably have to be done by men who 
come to the problem without prepossessions. 



HANDWRITING DISGUISE 


By June E. Downey 


The determination of the extent to which haiulwriling may 
be disguised is a problem of considerable impoitancc from 
at least two points of view. On the one hand, as a practical 
problem, of great interest from the legal standpoint, it arises 
in connection with the iinitatioii of the writing of others in 
forgeries that are not traceries and in the "inaslced” writing 
of the anonymous letter. On the other hand, from the psycho¬ 
logical or theoretical side, the range and method of hand¬ 
writing disguise is of significance in connection with the utili¬ 
zation of handwriting in psycho-diagnosi.s. 

Our concern is mainly with the second of these two consider¬ 
ations. In passing, however, it should be observed that the 
handwriting experts have much to say concerning the difficul¬ 
ties involved in the identification of handwriting and in the 
determination of the original of a disguised hand. They insist 
upon the need of cautious procedure; they Hst the sources of 
possible error; and they warn against the acce])l!ince of the 
unsupported opinion of the incompetent and untrained witness. 
Mr. Albert Osboni, the New York Expert, writes,^ "There 
are two main questions that confront the examiner of an 
alleged forgery. The first of these is how much and to what 
extent may a genuine writing diverge from a certain type, 
and the second is how and to what extent will a more or less 
skillful forgery be likely to succeed and be likely to fall in 
embodying the characteristics of a genuine writing." Tliesc 
two questions (1) of the limits of variation in a natural hand 
and (2) of the graphic characteristics that may or may not 
be easily assumed are of first importance from the theoretical 
side also. 

A significant item of difference between the emphasis of 
the handwriting expert and that of the psychologist should, 
however, be noted. The expert approaches the problem largely 
from the standpoint of the degree of credibility of the witness 
testifying in court concerning the genuineness of handwriting. 
The psychologist would press the matter further back and 

1" Errors in Identification of Handwriting.'* Ain. Law Jicvieiv, Vol, 
/) 8 , 1914 , p. 48 . 
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determine, if possible, the reason for the great individual dif¬ 
ferences that exist, apart from training, with respect to obser¬ 
vation of iiandwriting individuality. Furthermore, he is most 
curious concerning the varying capacity for disguise exhibited 
by di/Tcrent pejimcn and tlic mciitai temperament that lies back 
of virtuosity in the assumption of different handwriting iii- 
diviclualitics. Lastly, he would question what are the psycho¬ 
physical factors that determine the ease or difficulty with which 
different graphic elements may be voluntarily altered, 

The problem of control in handwriting, which is a basal 
one so far as psycho-diagnosis is concerned, centers about 
two problems both of which are open to experimentation: (1) 
The extent to which disguise of one’s habitual handwriting is 
possible and (2) the extent to which voluntary control is 
maintained in conventional writing as evidenced by the changes 
that lake place in automatic writing or writing under distrac¬ 
tion. In everyday life an obvious indication of this latter 
change is the difference between writing furbished up for state 
occasions and writing designed for domestic purposes, in neg¬ 
ligee so to speak. In ordinary writing, control becomes pro¬ 
gressively less rigid as one becomes interested in the content 
of what he is writing or as speed of writing increases. The 
first half of each word, the first half of a written line, and of 
a manuscript give evidence of greater control than does the 
second half. The signihcance of this variation in conscious 
control, so often emphasized by graphologists, need not detain 
ns here. Instead let us turn to the problem of voluntary dis¬ 
guise of handwriting. 

For scientific purposes one strikes the problem at close 
quarters by an experimental treatment such, for instance, as 
that of Dr. Georg Meyer.^ Meyer approached the question 
from four different angles; (1) Which graphic characters 
can be repressed voluntarily? (2) Which can be assumed 
voluntarily} (3) What is the result of a deliberate attempt 
to disguise handwriting? (4) How far is imitation of another 
hand possible? 

To obtain an answer to question 1, a large number of sub¬ 
jects were asked to write as calligraphically as possible, in 
true copy-book style of the schoolroom. Normals were also 
obtained for comparison. To obtain an answer for question 
2 , definite variations in particular graphic characters were 
asked for from twenty-five different reagents, Question 3 
was answered by asking subjects to disguise their writing; 

^"Ueber Scliriflverstcllung," Graphologische Monatshcfle, ipoo, 
IV, pp, r-i2; 105-120; 125-139- 
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question 4 by asking for imitation of specific hands. From his 
study of the methods of intentional disguise employed by un¬ 
sophisticated subjects, Meyer was able to draw some interest¬ 
ing conclusions concerning the graphic elements that are least 
subject to control, which in the main arc precisely those to 
which the average observer pays least attention. 

I have notes on an experiment of my own similar in purpose 
to that of Meyer but developed in a somewhat difFercnt mam 
ner. 

I asked twenty-four unsophisticated subjects to write a 
given verse on an unlined sheet of standard size and (luality 
in their usual manner. I then requested each of them to re¬ 
write this verse on a second similar sheet hut disguising their 
hand-writing as far as was possible, No instructions were given 
as to method of disguise. Each subject could take all the time 
and pains that he cared to in the disguise, which was prepared 
Q/way from the laboratory. In selecting my subjects I chose 
twelve of each sex, With reference to age they fell into two 
groups also, twelve under twenty-six years of age and twelve 
over thirty. The younger group was, with one exception, 
composed of college students; the older group, witli three ex¬ 
ceptions, of University instructors. Four of the latter were 
psychologists. Such a selection of subjects was dictated by 
a desire to sec whether age and sex were factors governing 
success In disguise. The degree to which a given disguise 
was held to be successful was determined by the submission 
of the series of disguised and undisguised writings to .sixteen 
reagents for matching and the counting of the number of 
times a disguised specimen was correctly matched with the un¬ 
disguised specimen written by the same penman. 

The material obtained in this manner was worked over 
with the following questions in mind*. (1) What methods of 
disguise were utilized by the group of subjects? (2) To 
what extent were the individual attempts at disguise effective 
as determined by the percentage of failures on the part of the 
Judges in identification of the disguised hand? Were the 
younger penmen more successful than the older ones in dis¬ 
guise r Was there any difference in the percentage of successes 
of men and women? 

In an attempt to answer the first question, out of almost 
numberless observations that might be made relative to changes 
in the graphic characters, tabulation was limited to the ob¬ 
vious shifts in size, slant, pressure or line-quality, form, con¬ 
tinuity, alignment, connccting-stroke, relative proportion, and 
i-dot, See Table I. 
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Methods Utilized in Disguise of Writing by 24 Subjects 
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p 

2 


i-dot, 

5 

tl.. 

U 

Propor¬ 
tion, 16 

One space 
letter 

7 

Increased 
down stroke 
5 

Deaeased 
down stroke 
2 

Increased 
up stroke 

2 

Connecting- 
stroke, 17 

More 

rounded 

12 

More 

angular 

5 

Continuity, 

1 11 

Decreased 

8 

Increased ^ 
3 

Alignment, 

16 

'S « 

S V'J ^ ^ 

1* S m 


Ornamented 

8 

Fantastic 

2 

Simplified , 
6 

Pressure, 

15 

Increased 

12 

Decreased 

3 

Slant, 

16 

To back¬ 
hand or 
vertical 

15 

To right 

1 

Size, 

17 

Decreased 

11 

Increased 

6 
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A word of comment upon eacli of these chosen elonients is 
desirahic, A change in size of writing is a frequent outcome 
of disguise, a decrease being more coiuiuou than an increase 
in size, There is, in fact, in the given specimens no case of 
increased size comparable to the extremes of decrease. The 
decrease in size of letters is usually accompanied hy a greater 
compactness in texture leading to a compression in tim horizon¬ 
tal extension. This same compression appears also in a few 
cases in which the writing is increased in .size hut, usually, 
increased amplitude is accompanied by a loo.ser texture. 

A shift in slant was also noticeable in the tli.sguised hand, 
usually in the direction of the vertical or backhand. Such a 
change is one that readily appeals to the unsophisticated, al¬ 
though handwriting individuality is but little dependent upon 
slant of writing. 

The degree to which pressure varied in the natural and the 
disguised hand cannot be told with any degree of accuracy 
from the written product. Experiments on pressure demand 
actual instrumental registration, Certain changes in line-qual* 
ity were, however, very evident in a large numher of cases. 
In a majority of specimens this change is in the direction of 
a heavier line. I do not find, unfortunately, a record of how 
many of my subjects used a different style of pen in attempting 
to disguise their hands, but in any case it is unlikely that such 
a shih accounts for the uniformity in dii'cclioii of change. 

In consideration of variations in IcUer-fonu, llu*. writing- 
specimen was scrutinized to determine whether on the whole 
there was simplification or conventionalizing of the natural 
hand or Avhether the reagent attempted to disgulfic his hand hy 
the employment of superfluous ornaniciUalion or fantastic 
forms. Recourse to a conventional vertical hand or to print 
is one of the most effective means of disguise hut it is more 
difficult to achieve than a hand decked out with all nmmier of 
superfluous curls. It demands more consistent motor control. 
The tabulation given overlooks the many details of form that 
would be so carefully noted by the expert in attemi)tiiig to 
prove or disprove the genuineness of a given writing. Individ¬ 
ual mannerisms, tricks of style, are often revealed in the form 
of individual letters and one of the most interesting Cjuestions 
involved in disguised handwriting is the extent to which a pen¬ 
man is aware of his individual peculiarities and the consistency 
with which he is able to avoid tell-tale mannerisms. Such 
observation does not, however, lend itself to tabulation, 
Changes in capitals are more easily achieved than change.s in 
small letters; they are made with a higher degree of con¬ 
sciousness. 
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A change in alignment occurs frequently but without much 
uniformity as to the direction. 

The degree of continuity in a given hand is one of its most 
distinctive marks. This character is held to be very largely 
dependent ujion the general .sniQothne.ss and regularity of the 
motor impulse, a matter to a considerable degree, of the orig¬ 
inal constitution, A break in continuity is much more easily 
initiated than is increased continuity. 

Changes in the fonn of the connecting stroke occur frequent¬ 
ly, more commonly from an angular to a rounded connection 
than the reverse, 

While absolute size of writing is easily shifted, relative pro¬ 
portion of parts is pretty constant. There are, however, a 
very great number of possible observations relative to propor¬ 
tion, among them the following: relative proportion of strokes 
above and below the line, relative size of one-.space and three- 
space letters, relative horizontal and vertical space relations o,£ 
the one-space letters, relative proportion of capital and strokes 
al)Ovc the line. It is much more difficult to vary some of these 
proportions than others. For example, from my results, it ap¬ 
pears that a change in the relative size of the one-space letters 
is not infrequent, while changes hi the relative proportion of up 
and down strokes is less often observed. An increase in the 
relative length of an up-stroke is said to be particularly diffi¬ 
cult to achieve and my specimens show only two cases in which 
such a change was evident. An increase in the relative length 
of a down-stroke is much more common, and, in general, an 
incrca.se in difference in length is twice as frequent as a de- 
crea.se in difference in length. 

The mannerisms exhibited in dotting the i are very constant. 
This i-dot may be observed from three points of view; its local¬ 
ization, that is, the distance it is placed above the line and its 
position directly above or to the right or the left of the i; 
secondly, its form, which varies in an extraordinary number of 
ways from comma-shaped to wedge-shaped, not to mention its 
size; and, thirdly, the time of its making, immediately after 
the letter itself or after the word or line has been written. 
One would need to watch the penman while writing in order 
to establish this latter habit. In the disguises I collected, there 
are no obvious changes of localization in the placing of the 
dot, although in several specimens there is great variability in 
the natural liand itself. So far as form was concerned there 
are several deliberate attempts to vary the form. Bizarre 
forms were adopted for the dot, such as the use of a circle, or 
of a v-shaped figure, I am inclined to think that two or three 
of these changes were motivated by a knowledge on the part 
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of the penman of the fact that the dot of an i is most character¬ 
istic. . 

Some of the changes just mentioned are deliberate, a revela¬ 
tion of what the subject believes to be characteristic of hand¬ 
writing individuality. Of these deliberately sought shifts, 
some are easily manipulated, slant, for example, and change 
in absolute size. Others are handled with greater dilTiculty 
because of their dependence upon psycho-physical factors, as, 
for instance, degree of connection. Still other chnngc.s are de¬ 
pendent upon the general instruction to disgui.se tlui hand and 
are not directly willed by the sniijcct nor even noticed by him. 

Let us be more specific. Absolute size is easily changed 
voluntarily. But not all changes in size are to be attributed 
to direct volition. Increased attention to writing rcsult.s in 
decrease in the size of writing and in increased pressure. The 
uniformity with which changes occurred these directions 
is then, in part at least, an outcome of effort of attention and 
not wholly a product of intention. Increased size, on the 
other hani may result from discontinuity of the motor im¬ 
pulse so that each letter is written as a separate unit rather than 
as part of a word. One would expect to find this increase in 
size in disguises in which attention is concentrated upon varia¬ 
tion in the form of individual letters. Frequent breaks in 
connection between letters would also result from such a break¬ 
up of the motor impulse. 

Alignment and the shape of the i-dot may be deliberately 
varied if one chance to know his own mannerisms and if he 
can hold his attention consistently to the detail in question. 
Details of form are very hard to change particularly in the 
middle and at the end of a word. The style of a capital is 
not hard to shift. 

The results of this canvass of the methods utilized in dis¬ 
guise of hands agree very closely with what has been reported 
by Meyer as the outcome of his investigation and with the 
scheme adopted by the Berlin police in tlicir indexing of hand¬ 
writing specimens as part of their system of identification of 
criminals. In this latter system the characteristics of hand¬ 
writing are arranged in a descending scale beginning with 
the elements that are most easily altered and ending with 
those that are least subject to change. 

A further point of interest is a comparison of these shifts 
that accompany an effort to disguise the hand, with concen¬ 
tration of attention upon the act of writing, witl^ those tliat 
are the outcome of distraction of attention from writing and, 
in some instances, of completely automatic writing. The shift 
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in size that is significant of automatic writing has been some¬ 
what thoroughly discussed in another connection.® Increase 
in size is a general outcome of increased automatism, Just as 
decrease in size is an effect of concentration of attention upon 
writing, unless the latter result in a complete dissociation of 
letters and separate impulse for each. A decrease in pressure 
is also an outcome of automatic writing but less evidently so 
than the increase in size. Completely automatic writing results 
apparently in script that is more continuous than the usual 
writing but in case of incomplete distraction there would be 
alternate fixation and release of attention with, probably, in¬ 
creased discontinuity. Changes in slant do not occur in auto¬ 
matic writing as they do in disguised hands, although there 
seems to be in some cases a tendency to greater verticality. 
Changes in form arc in the direction of disorganized or child¬ 
like hands, 

Between the two extremes of voluntarily disguised writing 
and writing produced without conscious supervision lies the 
ordinary writing with which graphology deals, It is evident 
where one siiould look for lapse of control. In ordinary writing 
such control is greatest at the beginning of words and at the 
opening of a manuscript. Conventional restraint becomes pro- 
p;rcssively difficult as speed of writing increases. With deepen¬ 
ing interest in content, writing becomes freer and bolder. 
Every prolonged piece of writing shows the shift from con¬ 
scious to involuntary control, and in this fact the graphologist 
finds an opportunity for observation of certain characteristics 
of the motor impulse. 

Let ns turn now to the second question, the success of a 
disguise as determined by the failure of the judges in pene¬ 
tration of the disguise. 

But before entering upon the question of the success of the 
individual penmen, a word concerning the varying skill of the 
sixteen judges. The range in success runs from only one 
correct identification of the twenty-four disguised hands to 
an accurate pairing of eleven specimens (a record made by a 
bank ca.shier). The average number of correct identifications 
(and the median record) is six, or twenty-five percent. 

About half of the Judges were taken from the college com¬ 
munity which produced the disguised hands, and, in some cases, 
they recognized a number of the natural hands. This famil¬ 
iarity with the tiatural hand increased slightly the number of 
correct identifications. There exists, however, a very great 

Control Processes in Modified Handwriting." Psy. Rev. Mon. 
Sup., 1008, 37, I). 1221. 
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individual difference in the ease with which handwriting is 
recognized even when undisguised and in the Eacilily with 
which handwriting specimens by the same penman may be 
paired. For ten of my judges in this test I liavc record of 
their success in the matching of undisguised hands. The 
group is too small to be of much value but the results of tlie 
two tests give a coefficient of correlation of .41 (!’. E. .18). 

The outcome of this aspect of the experiment justifies the 
distrust on the part of the most careful haiidwriliiig experts 
of the opinion of the ordinary observer as to tlie genuineness 
of a given hand. The chance of error is so great that the 
judgment of the amateur can have little weight, although, 
obviously, the opinion of one may be worth more than that 
of another,—a matter which could be determined only by a 
controlled test. Certainly the confidence with which a witness 
—or a reagent in the psychological experiment—expresses his 
opinion bears little relation to his value as an observer and 
might be most misleading in a trial in court. 

Such strictures against handwriting—identification on the 
part of the amateur only serve to point the value of the work 
of the expert, with his instruments of precision, his microscope., 
his enlarged photographs, his multiplication of observations, 
and Ills knowledge of where to look for significant variation. 

Three of the judges who took part in the test on disguised 
handwriting were given a second trial at matching after an 
explanation had been given them concerning the significant and 
non-significant features of writing individuality. They were 
advised to ignore changes in size, slant, and form of capitals. 
Their increased success was as follows: (A) from nine to 
twelve correct identifications; (B) from six to nine; (C) from 
five to eight. 

So far as the individual disguises are concerned, some were 
much more effective than others. Three could scarcely be 
called disguised since they were correctly paired hy almost 
every judge. Of the other twenty-one, four were .so well dis¬ 
guised, as to wholly elude capture; eight were identified by 
only one or two judges each. The remaining nine were coi‘- 
rectly paired by from three to seven of the judges. 

The three who fail completely at disguise write very indi¬ 
vidual hands. Their failure was evident to themselves and 
they made subsequent attempts to mask their writing without 
rnuch greater success. Of the four completely successful 
disguises, one is a semi-print style, another is a mo.st clever 
imitation of a friend’s hand included among the specimens, 
with which it is matched by four different judges. Two others 
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show very great shifts in slant and size^ changes which how¬ 
ever easily manipulated seem quite effective in deceiving the 
ordinary observer. The more conventional and immature 
hands that approximate a given system cause considerable 
difficulty in the test. 

Calculating the percentage of actual identifications, on the 
basis of the possible number, for the groups of older and 
younger subjects respectively (twelve each), we find it 34 
percent for the older group and 18.3 percent for the younger. 
The three reagents who failed completely to disguise their 
hands all belong to the older groups. Dropping these out and 
recalculating on the basis of actual to possible identifications 
we find the percentage of successful identification for the older 
group is 17.4 and for the younger 18.3 percent. 

Calculating the percentage in the same way, but with a 
division on the sex basis (twelve each), we find the percentage 
of correct identifications is 22.5 in the case of the women and 
30 percent for the men. Again dropping out the three sub¬ 
jects who failed so signally at disguise (two women and one 
man) and recalculating, the percentages run 10.3 percent for 
women and 24.7 percent for the men. Our numbers are too 
small and too greatly affected by individual records to be of. 
great value but so far as they go they indicate that women 
more successful in disguise than men, and the younger pentfien 
more successful than the older. All of the four subjects whose 
disguises were not penetrated were women (one from the 
older group, three from the younger). Of the eight spechnens 
recognized by only one or two judges, four were written by 
men (three of the older, one of the younger group) and four 
by women (three younger group, one of the older). The 
best records, so far as disguises are concerned, are made by 
the young women. 

The success of the younger group, particularly those writing 
an immature hand, is not necessarily due to the assumption 
of another graphic individuality. A return to the conventional 
system would cause a confusion of such a specimen with others 
similarly motivated. In a personal letter in which he comments 
upon the specimens used in the present test Mr. Osborn writes 
me: “Writing by those who have not Jong been doing writing 
outside of school is bound to be similar in many ways and 
when such writing is disguised its individual features may be 
modified and its general features reinainj which would tend 
to connect specimens written by different writers.” Yet this 
is not the whole story. In a few disguised specimens there is, 
very evidently, the assumption of a distinct, yet different. 
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individuality. The ?nost interesting disguises are those in 
which there occur such curious changes in style. Some of 
these disguises come from tlic older groiij) and lead to the 
conclusion that an effective disguise is much more a matter ol 
the individual constitution than of age or even sex. 

It has been held that ability to shift haiulwriliug individual¬ 
ity is akin to ability in acting. But we liave a.s yet no analysis 
of what trails characterize the dramatic lyi)c. Holt* suggests 
that "The actor’s is merely the excessively mercurial and labile 
character." From my knowledge of my subjects I should say 
that those showing much facility in the adoption of another 
chirographic individuality, were, in the main, much more adapt¬ 
able, more pliable, than the others. There is, however, one 
rather striking exception to this statement. Thi.s reagent— 
a girl of the younger group—is very visual in type and talented 
in drawing and fine handicraft, She took pleasure in pro¬ 
ducing for me an amazing variety of hands. Personally, she 
is of a distinct and somewhat indexible individuality who yields 
slowly to social pressure, She is artistic, rather than imagina¬ 
tive, 

Four of the subjects in this test were also reagents in my 
experiments on control processes in handwriting (R, B, S and 
D). For these I have a fairly complete analysis of their 
general procedure in writing. Of the four, two (R and B) 
were highly successful in their disguise and two and D) 
very inapt. D (the writer o( this paper) was particularly 
poor and that in spite of the fact that she wa.s jirohnhly more 
aware than any other person who attempted the disguise of 
the tell-tale points in chirography. 

It is certainly significant that the alignment of these subjects 
in the test on handwriting disguise tallies with that found in 
the earlier experiment. R and B belong to the so-callcd 
“motor" group: D and S to the "sensory."® Characteristic of 
the first group was the high degree to whicii writing was 
turned over to automatic control; characteristic of the second, 
was the maintenance of conscious writing control, usually ac¬ 
companied by a vivid sense of kinaesthetic sensation. For the 
first two the act of writing is successfully organized and the 
motor impulse smooth and effective. For the latter there is 
consciousness of muscular effort in writing and evidence of 
motor inhibition. 

Interprete d on a conventional habit-basis one might perhaps 

*" The Freudian Wish," igid, p. 35. 

“Z.OC. cil., p, 140!. 



HANDWRITING DISGUISE 


379 


expect the first two subjects to be less expert than the other 
two in disguise of hand. But undoubtedly our conventional 
views of hnbit need reconstruction especially along the line of 
ease in habit-breaking and the relation of this to the mental 
organization and constitution as a whole. Very possibly the 
cue to the interpretation must be sought in the smoothness, 
effectiveness and lack of conflict in the motor impulses 
themselves, whicli would facilitate both habit-foimation and 
quick readjustments. 

A dramatic reaction to the instruction to disguise one's hand, 
in which one initiates and then yields confidently to a grapho¬ 
motor pattern somewhat different from his habitual one, is 
more effective in disguise than is an effortful disintegration of 
graphic details, with a constant effort at inhibition of habit. 
That both kinds of disguise may be successfully achieved is, 
however, evident. Psychologically^ and practically they are of 
differing interest. The effortful disguise although it may con¬ 
ceal its source effectively will give evidence of not being a 
natural hand by inconsistencies, by retouching, and by the pres¬ 
ence of fantastic forms. This type of disguise is, possibly, 
that most often found in the anonymous letter. The dramatic 
disguise will be less evidently a disguise and in its most suc¬ 
cessful forms points to an interesting mental type. It occurs 
in certain forms of forgery. 

Meanwhile wc note that Klages cites versatility in the shift 
of hands as characteristic of the fluidic personality. _ Graphic 
virtuosity is evidence of histrionic ability or of the split person¬ 
ality of the hysteric, The subject is worth investigation both 
iji connection with a study of one type of criminal—the forger 
—and investigation of the hysteric and of the double person¬ 
ality, Several possibilities of application suggest themselves 
in connection with the study of the handwriting of the normal 
person. 



THE ATTITUDE AND THE REACTION OF THE BUSINESS 
MAN TO rSYCHOLOGV 

According to tlie plftns ani\ov»nced in ovir prcvions number (p, 175) 
we intend to publish imdcr the above heading from lime (o lime coni- 
inunicaLions from the business world concerning llic problems (hat 
are met and the methods that arc used in regard to ihc human element 
in business. We have recently received a lung and instructive .statcmciu 
frojn the Employment Dci)ai'lnient of the National Cash Regi.ster 
Company, from wliicli the following items arc abstracted because of 
their general significante. 

Methods of Improving Human Efficiency. 

Coincident with a cry for greater efficiency there has developed an 
ever increasing demand for trained workers, because it is generally 
recognized that efficiency in its last analysis depends on the man on 
the job. Developing the system and equipment of a business is com¬ 
paratively easy. Developing the human side is a task filled with tre¬ 
mendous obstacles. Many large business-concerns arc constantly striv¬ 
ing to create their own supply of competent workers, which elTorts in 
many eases call for the instruction of the entire force, from tlic mes¬ 
senger boy to the head of the firm. 

The various inetliods of improving the human efficiency in the pres¬ 
ent concern involve such educational forces ns an employees' reading 
room equipped with professional and recreational iUeralurc, a publica¬ 
tion department from which instructive bulletins, leaflets, and pamph¬ 
lets are issued to the employees at home and "on the rond," and an 
auditorinm for demonstrations and lectuves, the latter frequently illus¬ 
trated by lantern slides or moving pictures —on topics related to the 
industrial and business activities of (he firm. Another, somewhat less 
direct method of educating the employees to higher crficicncy is a 
chain of mottoes framed and suspended in the corridor.*! and work¬ 
rooms. TJicse mottoes express the greatest llioiiglits of the greatest 
men the world has known, Sometimes these mottoes ore printed on 
the pay-envelopes or inserted in the correspondence from the firm to its 
employees, 

One of the great educational forces are the corporation and con¬ 
tinuation schools vzhich offer regular class-room instruction in the 
various business activities, such as typewriting, stenography, business 
correspondence, coinnicrclal mathematics, industrial engineering, and 
salesmanship. One of the first, if not the first, corporation school 
in salesmanship was established in 1894, it is attended regularly 
by experienced _as well as by prospective salesmen. In 1915 a scliool 
was held in which newly graduated college men were the pupils. The 
course covers usually five weeks and three sessions arc held each year. 
There is a regular outlined course of study with written examinations, 
after the conclusion of which the men arc assigned io different districts 
where they continue to work for some time under close .supervi.sion. 
On different occasions groups of men return to the factory for addi¬ 
tional training in order to familiarize them with the indnslrial procc.sses 
of production. Department heads and senior clerics are encouraged 
to attend for four hours the Alexander riaiiiiltoii Institute Coiiiscs 
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in business adininistralion, finance, and accounting. Now and then 
groups of ciiiiiloyccs are sent on excursions to important industrial 
and commercial exhibitions, or to salesmen's conventions, or oilier pro¬ 
fessional congresses, the firm bearing the larger share of the travelling 
expenses. 

'There is also a_ school for apprentices in the metal trades, which 
in the near future is to be extended to include three other trades repre¬ 
sented in the plant. To this school about forty boys are admitted each 
fall who have completed at least two years of higli-scliool work. They 
are first required to .stand a test to prove their fitness and given tem¬ 
porary employment during the vacation period between the ending of 
the second high-school year and the opening of the trade school. This 
temporary employiiiciit is used as a further test, of a boy's fitness. 
The bo)'s who are accepted for apprenticeship work one week and go 
to school one week alternately. The school is in session five days per 
week, seven hours per day, for'twenty-four weeks, and each boy is 
indentured for four years. On Saturday morning of each school 
week the boys report at the factory for special instruction, in order, 
to correlate the school work with the factory work, A special course 
of studies, giving the boys third and fourth year high-school work, 
has been arranged, for the satisfactory completion of which full hlgh- 
school credits may be allowed, so that these boys may receive the 
regular high-school diploma. After graduation from this high-school 
two routes are open to the boys. They may continue as apprentices 
until the expiration of the four years, or until, in the opinion of their 
supervisors, they have become proficient tradesmen. Those who follow 
this course will attend a continuation school at least two half days per 
week. Those who elect the other course now enter the College of 
Engineering at the University of Cincinnati, remaining there for five 
years, spending alternately two weeks In college and two weeks in the 
factory. Doth, apprentices and collegiate students are paid for the 
time spent in (lie factory, 

There arc several other more subtle ways by which the efficiency of 
the human element is being improved but which do not readily lend 
themselves to description. The requisites of success as_ summarized 
by Mr. John PL Patterson arc; health, honesty, ability, industry and 
knowledge of business. 



A NOTE ON THE GERMAN RECRUITING SYSTEM 

The recruiting system of Germany during peacetimes is based upon 
a complete and thoroughly systematized index for every youth of mili¬ 
tary age. This index is obtained in the following way: 

Every spring, usually in April, military registration-days arc held in 
all the larger communities of the empire, on which the youths who 
have passed their seventeenth birthday arc obliged to appear at the 
military registration offices for a thorough examinaliou. When a boy 
appears there for the first time, lie is given a complete physical examin¬ 
ation as well as certain sensory tests of vision, hearing, etc. He must 
also state accurately his occupation, previous school iraiiung, family 
conditions, plans for the immediate fuiure, and furnish other infor¬ 
mation required of liirp by the examiners, who are regular olTiccrs of 
the army, army-physicians, and army-clerks. 

If the boy seems acceptable, he is required to return for a final 
examination during the following Juno, when his previous records arc 
checked up and when he Js finally assigned to a certain army-branch. 
If the boy is not acceptable,—and the great majority usually are not 
taken in their first year,—hei is merely told to return for tlie second 
time a year later, At that time he is again fully examined and his 
previous records arc corrected as far as that is necessary. If lie is 
accepted, this time, he has to appear for a final rating in the following 
June, when he is assigned to a certain brancii. Hut many arc set 
back for a third year, when the whole incthod is repeated as in the 
preceding years. Whether he Is finally accepted or not, he must ap¬ 
pear lu June (or a last re-examination, at whiclv the former decision 
may be either confirmed or reversed. 

The actual entry into the army for service docs not begin until tlic 
following fall, after the great fall-mnncuvcra, which arc held annually 
in various parts of the empire. The procedure described above hold.s 
true for all boys who have had only a public school education. Those 
who have completed the realschnle oV who arc still nltciidlng higher 
schools may postpone their military service imlil they have completed 
their full course of education, including even their university courses, 
In addition, they also have the privilege of entering the army as 
"one-year volunteers," which means that instead of the regular two 
years service in the infantry or cavalry or minor branches (excepting 
artillery) they inaj' reduce their military service to one year, provided 
that during this lime they support themselves complcfcly and furnish 
their own military outfits, From their ranks may be ilrnwri ihc offi¬ 
cers of the army, both active and reserve-officers, since tlieir higher 
education is accepted as a partial preparation for military training. 

From this description it appears that by far not all German youths 
have to serve in the army; only the physically and mentally best fit 
are required to serve Those falling below certain standards, or being 
the sole dependents of their family, are thus exempted. For several 
years after the military service has been concluded, the young iiic*n arc 
required to drill annually (or several weeks, usually \w the fall, in 
connection with the fall maneuvers, these men coii.slilute what is 
in peace-times called the ''rcscrve.s," 

As to the selection of each recruit for a given branch of the army. 
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little is known to pulsiders, but certain obvious principles are em¬ 
ployed in the selection, For example, the jnan's occupation is of de¬ 
ciding influence in many cases; farmers’ sons arc preferred for cavalry 
and artillery service; the boys along the seacoasLs are put into the 
navy, wherever possible; those who have handled machinery are pre¬ 
ferred for the ciigineeriiig corps or the aviators, etc,, which branch 
includes also many miners. Other ,requircmcnts are made for men 
who arc selected for the ambulance corps, In peace-times at least 
these selections are very carefully made, since the recruiting stations 
have all details of a certain man in well catalogued form, and there 
is tlie most systematic cooperation between the various stations, so 
that a man from; one particular part of the country may be assigned 
to a very distant induing camp, because it happens to be short of the 
kind of men that are. wanted for a certain purpose. Of course, there 
arc all kinds of exceptions made to the rule that a man must go to 
whatever place or branch he is assigned, if good reasons can be given 
for requesting such an exception. 

The office force which is required to keep this vast organization In 
good functional order is provided entirely by pien iserving tlieiii piili- 
tary terms cither as ofTicers or as regulars, If a boy volunteers to 
spend twelve years in the army, he isjfprovidcd he can advance during 
liis first two years of service to a position of non-commissioned offi¬ 
cers) given every encouragement to specialize along some particular 
line, cither as a trainer of recruits, or asl clerk in some office, or as 
assistant to higher officers, and the like. At the end of the twelve 
years, the government provides for him a subaltern position in civil 
service, and when he gets too old for that he receives a pension. 
Should he die early, his wife receives a government pension to her 

death. In this way all tlie men for the government service in the 

postal and telegraph ns well as in the railroad systems are provided, 
and frequently the men arc given police positions in the larger cities, 
In this way the government trains and constantly prepares a supply of 
efficient and loyal men for its various branches, and even in private 

life a man with a good military record will receive preference by any 

employer over a man who has not had military training. 
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Hugo Munstebderg, The PhotoplaVi A Psychological D. Ap¬ 

pleton and Company, New Yorlc, 1916, pp. 233, 

This book is chronologically perhaps llic last one of the aiillior's 
long list of publications, and as such it throws a new and strong light 
on his theory of values, hi particular aesthetic values, 

The two chapters of the Introduction deal with the outer and inner 
development of the moving picture plays. In the first chapter the 
author shows the historical development of the mechanical devices 
used in kinematographic machinery, while the second chapter briefly 
points out the changes in complexity of the picture exhibited, from 
such a simple view as that of a galloping horse to dramatic perform¬ 
ances lasting sometimes several hours. This constantly increasing 
complexity has, according to our author, been responsible for the birth 
of a new art, and consequently he tries to prove that the modern 
photoplay is no longer a cheap substitute for the real drama or a 
photographic reproduction of theatrical performances. He says: "The 
art of the photoplay lias developed so many new features of its own, 
features which have not even any similarity to the technique of the 
stage that the question arises: is it not really a new art which long 
since left behind the mere flim reproduction of the theater and ivhich 
ought to be acknowledged in its own esthetic independcncG?" 

In order to answer this question the author discusses in the iirst 
main part of the book,—entitled Ihc Psychology of the Photoplay and 
comprising chapters three to six,—the mental means by which Ihc 
moving pictures impress us and appeal to us, while in the second 
part,—entitled the Esthetics of the Photoplay and including the rcinain- 
ing five chanterSj—he examines first the general aim or purpose which 
underlies all artistic creation and the general conditions or means of 
the various arts, and then applies these general principles to a dis¬ 
cussion of the means, demaims, and functions of the photoplay, 
Among the mental means lie treats first the induction of illusory 
perceptions of depth and movement which arc due entirely to a peculiar 
synthetising activity of the spectator's mind and conflict witli his true 
perceptions of the artificial character of the observed scenes. Another 
mental means largely employed in the photoplay is attention, whose 
fluctuating, narrowing, and V|ivlfying character is cleverly utilised, re¬ 
directed, and enhanced by quick shifts of scenery, by emphasis of the 
pictorial foreground or a sharpening of outlines, and by the "close- 
up," thereby inducing at wjH all degrees of mental emphasis. Memory 
and imagination are likewise utilized, in as much as the order of the 
pictures is changeable, for they may be reversed, or later events may 
be anticipated, or interruptions may be introduced by " cut-backs" and 
the like. The use of the emotions is also very varied. The expres¬ 
sions of the emotions may be modified at will by actors as well as by 
the camera, in order to produce desired responses in tlic spectator, and 
the whole surroundings can be controlled and modified so as to heiglitcn 
the emotional effect. Here, our author thinks, the photoplay artists, 
writers^ of scenarios, actors, and stage-directors, have not yet begun 
to realize the many psychological possibilities and advantages which 
their art has over all other arts. 
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In discussing ihc csllielics of (lie photoplay, Miinsterberg maintains 
that true art never inulalcs nature, but it isolates its objects so that 
they not only arouse desires ant) impulses to action, but also satisfy 
them and thereby please and rest the onlooker. Tins is accomplished 
with material characlcri.slically diflcrcrU from the means employed by 
nature, and llicrcforc the photoplay should not try to approach to 
nature by removing the lack of color and sound. Its true nature is 
summarised by the author thus; “ The plioioplay tells us the human 
story by overcoming the forms of the outer world, namely, space, time, 
and causality and by ailjusiiiig ibc events to the forms of the Inner 
world, namely, aitciKioii, nicunory, iniagiiialioii, and emotion." Never¬ 
theless it is subject to certain laws of esthetics, namely, iliose of unity 
of action and imily of cJmracters. Its material may be taken from all 
natural sources, but it .should not be borrowed from other artistic 
products. The function of ilie photoplay is as manifold as that of the 
other arts, but its peculiar charm lies in the fact that it projects or 
objectifies liic miiur.s own operations in a .way not possible to any 
other art, and therefore it deserves esthetic emancipation and inde¬ 
pendence. 

Although by necessity argumentative in character, the author's style 
is vivid, forceful and pleasing. The analogies and illustrations are 
chosen with peculiar aptness, revealing a deep knowledge of the sub¬ 
ject and adding greatly to the convincing force of the presentation. 
There is a suggestion of pioneer rawness in the treatment which, how¬ 
ever, is softened by another pioneer characteristic, the vision oJ distant 
horizons and higher ideals. L R, c. 

MOnstehdrhr, H. /hisi'iicss Psychology, Chicago, LaSalle Extension 
University, 1917. pp. XI and 296! 

This book is a good presentation of psychology and its results as 
applied to industry and commerce. It begins by showing the place of 
psychology in every walk of life, and the place it must hold in business. 
It lays emphasis on scientific psychology as distinguished from the 
notions of the soul, so current hi popular literature. In business it is 
what a man tliinki, feels and does that is of importance, and this we 
can find out by studying his mental processes as expressed in bodily 
movemcjils. 

The Second Part of the book deals with “knowledge" and contains 
discussions on sensations and memory-ideas. A sensation never ap¬ 
pears pure. It is always mixed with other sensations either of the 
same kind or of different kinds. Perceptions of space, time, form, the 
feeling of awareness and illusions are also discussed. Impressions re¬ 
main the same in memory as In actual lifej a color does not become 
dull, a sound not weak; there may, however, be a change of vividness. 
"All our remembering is a renewing of those brain processes which 
at first are started from our sense organs." But "the individual dif- 
fcrence.s in the ability to renew earlier impressions are very great, and 
“these differences arc of thousand-fold importance in the business 
world.” It is of importance to know how a person learns and remem¬ 
bers in order to make him efficient, , 

The Third Part is called "Interest" and deals with attention, and 
feelings and emotions. In the great mass of reality that surrounds 
us wc single out certain facts. "The great means of the mind for 
this end Is the mechanism of attention." " The safest way and the 
most effective (of securing attention) is that which makes use of the 
existing dispositions for actions." It "needs frequent changes m order 
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to stir up ever new reactions," Fatigue affects it; after three or four 
hours of work it is greatly diminished. The so-called monotony of 
the work is not so dangerous to attention as the shifting over from 
one work to another, This wears out the "mental energies" more 
in making the necessary adjustment. The application of the principles 
of attention to the problem of selling Is important, and the possibilities 
here great. But since so much depends upon tlie feelings and the 
emotions it is necessary to lake these into consideration. As the indi¬ 
viduals differ it is necessary at first to call forth only a general feeling 
of pleasantness. A well-proportioned arrangement, charming colors, 
appeal to the humor, gracciulnesa and politeness bring the purchaser- 
to-be into a comfortable mood, and the first point is gained. 

Part Four—Activities—deals with impulse and will, suggestion, the 
ac<iuiremert of abilities, the outer and the inner condilions of cflicicncy, 
Our so-called will-power is nothing but the tendency of our impres¬ 
sions, perceptions, or ideas to transform themselves into action. A 
physical act is not at the cud when inind takes hold of it; it is inl1^bited 
or acted out in an automatic way. The question then is to supply 
stimuli that call forth the reaction wanted. This might he done by 
suggestion, which can supprc-ss more or less completely any idea that 
opposes the action desired, Tlie removal of the opposing idea may 
take place in one of three ways, or in all three; by rc-cnforcing tlie 
suggested idea, by undcmimiiig the opposing idea or by hcighlcning 
the suggestibility of the subject, This can be done only by experience 
and by obaeeving one's own former mistakes. 

Both outer and inner coiidilions effect productivity to a great extent. 
It seems trivial that such a small matter as a quarter of an inch on the 
length of a sewing needle or one incli on tlic height of a cliair slioiild 
mane any difference in the amount of a day's work, and still it does. 
An overfatigiicd, an Intoxicated, or an cniolionally upset mind pro¬ 
duces unsatisfactory results, 

Part Five—Individual Differences—deals with the problem of finding 
the right nan for tlic right position. This becomes Important, if wc 
consider '' that in a well-known steel inlll 26,000 workers pn.s.s anmially 
through the institution in order to maintain an average working force 
of 8,000." For this reason vocational bureaus have been cstalilished 
with good results, Psychology is now ready to contribute something 
to the solution of the problem. The so-callccl group psychology and 
correlation psychology can be used to a certain extent. Graphology 
and phrenology must be discarded altogether. The Blackford plan 
falls short in many ways. Consequently " the well-.selcctcd mental test 
experiments constitute the only method by which the mental fitness of 
men for special work can be found out beforehand in a reliable way.” 
In the meantime some practical tests may be performed on the sensa¬ 
tion, perception, memory, association, attention, feelings, and reaction 
time. A man might improve himself, but he remains essentially of the 
type that he belongs to, and the sooner he recognizes that, the better 
it is for him and for society, which may have a place for that type 
to which he belongs. 

The first half of the book deals with psychology and the second half 
with its application to industry and commerce. For the psychologist 
there is nothing new in the book, and while the author pre.scnts the 
problems fairly, nevertheless conveys the impression lliat they are 
simpler than they arc in reality. It is a popular presentation of the 
subject, kahl j. kaui.son. 
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Gantt, H. L. iVurk, tVage^, ond Profits. Second Edition Revised and 
Enlarged. The Engineering Magazine Coinpany, New York, ipitS, 
pp. 293 and index. 

The author ot this work is a weil'k/iown expert in factory man¬ 
agement, at one time associalcd with the late E. W. Tayior, and for 
years connected with llie Midvale Steel Company, His book is made 
up of chapters delivered as addresses at business schools or elsewhere 
and published separately, for the must pan serially in The Enpineeriag 
Magazine, The hrsk edition appeared in jpio, the second in JpJ 3 - The 
present issue is a revisirm and citlargeinem of (he second. The in¬ 
crease of fifty per cent, in the size ol the work has not resulted in a 
carrespoitcling increase in the value, for (he three new chapters i (her 
restate or illustrate (he general principles. 

Clear in statement and ample in particular insunce, llic book is the 
expression ol ciptimism in industrial life where many have seen but a 
return to economic enslavement and persona) degradation. This op¬ 
timism is made lo apply to both employer and employee; but the in¬ 
terest of the author is un<(uest(onably that of the business man rather 
than of the worktnan. “ The ratio of what car be done to what is done 
is even greater than three to one in work requiring skill and planning.’'^ 
Any suggestions liiav lead to so marked an increase in production are 
welcome, but the crying need of normal times is not greater production 
but a more c(niiial)k‘ division of products, in .sliort, nigber wages, 

Mr. Gamt is not far out of harmony willi his age, nevenbcless, 
as lo neglect the stth/eci of higher wages. It is his belief, however, 
that greater produrtton lucaiis higher wages. Accordingly, he devotes 
all Ills energies to a study of ellicieiKy, not of machinery but of work- 
mcit. l'(ir (he trade union he would substitute an efTtcient system of 
utilizing labor. Tlie business man should employ such experts as Kr. 
Gantt lo study tlic best methods ol work. Laborers should be care¬ 
fully .supervised, grarhially trained, and finally rewarded according to 
the labor (icrforined. 

Pay the best tnett well on a piece-work basis; the others you may 
leave oil (lay work. Reward foremen for jnstructing the worker^ 
Make ail rewards permanent. Work according to carefully planned 
tasks and schedules. 

"Buying labor is one ol the most Important operations m modern 
manufacluring." High wages mean, not greater well-being, higher 
culture or safer democracy, hut lower cost and accordingly greater 
profits. I •II j 

The assumptions regarding luiiiiaii nature apply more to the skilled 
(IiHii the uuskiiled worker. "A (ask has a psj«:liolog[cal effect which 
is very striking." “Habits of industry arc far more valuable than any 
kind of knowledge.” Intelligent men are interested in learning. 
ing a greater reward holds the Interest and therefore lightens the task; 
but we may a.sk whether this bolds good indefinitely. Learning to obey 
is bound up with close supervision. There is a general woral tome 
that coriic.s from the need of co-operation, for one man «es that it tie 
does not do his share of a process his fellow-worker suffers. 

To (he educator, lo the psychologist, to the stodent of civiJ/zaiion, 
tins cmpliasis upon training in economic efficiency, comparable some¬ 
what to the old apprenticeship and the modern technical school, is or 
absorbing jiilcrc.st. Alongside of education for citizenship we are o 
liavc education in the efficient production of material goods, ‘ ^ 

men to work to advantage has been dilBcuU and painful, ^lavery, 
serfdom and tlic factory system have been landmarks m me procc s. 
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To the slave-driver, the lord’s bailiff, and ilic efficiency expert liave 
been given the Hnhcroic but apparently necessary parts ii\ the drama o( 
taming man. The lazy, improvident and wasleiiil Arlam has become 
No. 999 working under the stop-watch. n. s. u, chas. 

Joseph A. Mosheb. The Esstntials of Public Spcakitiij. The Mac¬ 
Millan Company, New Yorlt, Ipl?. pp. xv and 21)7. 

Professor Mosher's hook aims to embody in clear and concise form 
the essentials of practical extempore speaking. It does not aspire to 
tiie rank of a work oit oratory, but is confined to the more rcstriclcci 
area of practical address, calculated to inmislcr to llic rctiuiremenls of 
the great body of .students, teachers, lawyers, doctors. Inisiiiuss men, 
and similar people who need to express their ideas clearly, forcefully, 
and practically, The author explains that the book is the onlcome of 
his experience in lielphig men—siiidents, business and prufc.s.sional men 
—to develop their ability to speak cfTeciively. 

This restriction of the scope of the volume constitutes both its merits 
and its limitations. The reviewer will hazard the guess that in its 
preparation Professor Mosher had cliicHy in mind the needs of the 
busy professional man whose time and patience alike arc more closely 
bounded than those of the college student. His problem accordingly 
turns oul to be to compress into two hundred pages the guiding rules 
of extempore speaking, with explanation and illustration eiioiigli to 
make them carry over into the resulting work of tlic reader. Needless 
to say, this is no easy task; but one cannot avoid the feeling that at 
times brevity has overreached itself. For instance, on page sixteen we 
find the following discussion of the proper funciioii of the conclu.sion, 
"Rounding Out the Speech 

"The speaker should aim m the conclusion to convey the tnxpression 
of completeness, of having rounded out the address in a finished and 
satisfying manner. 

" IL Clincliing the Central Idea 

"The conclusion also affords an oppprtunUy for a final embodiment 
of the speaker’s message in such concise and untrammcled form that 
his listeners will carry the essentials away with them. 

"HI, Arousing Enthusiasm and Exhorting to Action 
"Finally, the speaker should try, whenever the nature of the subject 
warrants it, to arouse enthusiasm for tlic views set forth. Although 
ever mindful of the emotions of the audience, the speaker has aimed 
chiefly in the development to appeal to the mind, to convince. Now, 
having established the foundation of conviction, he is in a position to 
appeal more directly and intensely to the emotions. At this point is 
afforded, also the best opportunity to appeal for action in case such a 
response is desired." 

This excerpt serves to illustrate an admirable feature of the book— 
its headings and sub-headings. There is seldom any doubt concerning 
what the author is doing from beginning to end, for Ins subject matter' 
has been, carefully classified and subdivided, and has been clearly sum¬ 
marized at the end of each chapter. The author rnay also be congratu¬ 
lated on his choice of illustrations. Although some of our old friends 
appear, notably Burke’s Conciliation Speech and Lincolii'.s Getty.sburg 
Address, fresh material and a new generation of speakers enliven many 
of the pages, for instance, President Wilson, Henry Van Dyke, Ex- 
Governor Hughes. Mr. John D. Rockefeller, Jr., speaking to tlie em¬ 
ployees of the Colorado Iron and Fuel Company, and G. Lowes Dick¬ 
inson on the League to Enforce Peace. 
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A teaclicr of public speaking who has been especially interested in 
argiimeiitalion (which iiitieed comprises most public speaking, and 
wliicli is most often In the mind of the author in writing this book 
will be mcliiied to regret that the student is left, in the discussion of 
the preparation of Ibc speech, with only an outline, and is not fur¬ 
nished with even the essentials of a brief. An outline, such as printed 
on pages and gs, tends too easily to suggest exactly that "inconse¬ 
quential series of ideas’* which Professor Mosher deplores on page 
lOS. A brief is the most cfFeclivc remedy for this very common fault 
in public speaking. 

The icadiiiB of the Essentials of Public Speaking emphasizes anew 
tlic part which the instructor plays in any course on oral address, No 
text-hook has been, and it is safe to say, no text-book will be, written 
wliicli will take the place of a careful and sympathetic instructor. But 
those who wish a brief account of the essentials of extempore speaking 
will not go astray if they consult Professor Mosher's volume. 

L. D, WHITE, 

WiLUAM Sturn. The Psychological Methods of Testing Intelligence. 
Translated from the German by Guy Montrose Whipple, War¬ 
wick and York, Baltimore, 1914. pp. X and 160, 

The author in the preface states the general purpose of the book. 
Intelligence te.sting is one of the most promising helds of applied 
psychology, using that term in the strictest sense. " For this reason 
I wanted to make lhi.s survey of it accessible to wider circles of readers 
outside the psychological profession, especially (0 teachers of normal 
and of backward children, to school administrative authorities, to 
school physicians, to specialists in nervous and in children's diseases, 
,aiul to tho.se engaged in child welfare work." 

Tile author begins with the nature and problem of testing intelligence, 
dividing this .section into u treatment of Intelligence and Intelligence 
Te.sting and Practical Problems of Intelligence Testing. He defines 
Intelligence as " A general capacity of an individual consciously to 
adjust his thinking to new requirements; it is general mental adapta¬ 
bility to new problems and conditions of life,” The author gives a 
timely warning that psychological tests must not be overestimated, as 
"if tlicy were complete and automatically operative measures of mind, 
At most they arc the psychographic minimum that gives us a first 
orientation concerning individuals about whom nothing else is known, 
and they arc of service to complement and to render comparable and 
objectively gradable other observations—psychological, pedagogical, 
medical—not to replace these.” 

He then discus.ses the single tests and scries of tests, devoting a 
section to the inadequacy of the single test. The monograph is largely 
a trealmciit of the method of age—gradation (Binct-Simoii method). 
The author compiles the results of many of the investigations in which 
the Binct-Simon method has been used and subjects it to criticism, 
offering suggestions for the improvement and reorganization of some 
of the tests. The last section of the book is devoted to the estimation 
and testing of finer gradations of intelligence (with the aid of the 
method of rank.s). This section has a very practical bearing on school 
work. It should be said that the Bibliography is complete, considering 
the fact that the book was written in 1912. 

Stern's monograph is a most valuable contribution to applied psy- 
chology, and Whipple's excellent translation of it should be very 
warmly received by all interested in mental testing. 

University of Illinois. john a, stevenson. 
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ELLSWoRrii Huntington. CwWralion and CUnwh'. New Haven: 

Yale University Press, \g\ 6 , 2d edition, xii4-33j pp. 

In an investigation of the iiiniicnce (d clininlc uixm civilization, Ur. 
Huntington brings forward cvirlcnce from varinns .sources,—from bis 
exploralion.s in 'rnrkesian, in Mexico, in Ctiiiriil Americn and else- 
wliere; front liis statistical studies of llic weekly output of factories 
and of die weekly gradc.s obtained by studcnls in tlio classnnmi: and 
in numerous instances he cites from the work of oilier iiivcsligaiocs. 
This mass of evidence indicates (hat etimate is an inlUiviUial factor in 
determining what degree of civilzalion shall obtain in a given region, 
Migration to a less slinnilaling climalc leads In a decrease in mental 
and pliysical energy; and this in turn gives ti.se to a ilecreased resist¬ 
ance to disease, and to a lesser ciTiciciicy in overcoming (Uniculiic.s and 
in adapting to new coiKlitioii.s. Even in a given region, jiliysical 
strcngtli and mental elTiclency rre found to vary with the eiiniallc 
changes of tile seasons, 

In numerous instances, however, ruins of ancient cities .show (hat 
at one time civilization flourished in regions where tlie climate ia 
now so arid that life is diflkult. The mitlior meets this appitrciu 
objection to his general view by citing evidence to show tlmt climates 
have changed with the lapse of time, He advnnces a 'pulsatorv hypo¬ 
thesis' whicli holds that the past was in' general morn moisl limn the 
present and that alternations of moist and dry linvu recurred In great 
cycles. An examination of the annual growtli of trees (ns revealed in 
cross-sections of Ike Scriuoin trees of California, aonio of which arc 
more than three thousand years old) supports iliis hypothesis. ‘I'herc 
seems reason to believe, for instance, litat llic beginning of the Cliris- 
tiaii era was moist and that the seventh century was dry; aiul lluit at 
times when the climate of a given region was favorable, the inhaln- 
tants possessed a maximum of virile energy. 

The author presents a number of maps showing the present 
tribution of civilization. These maps arc based upon replies re¬ 
ceived from one himdccc! and ibirly-scvcii geographers, aiitluapolo* 
gists and othcr,s wlio )iad been asked to a.sslgn vnliies tn various 
geograplilcal regions indicating tlicir rank as coiUril)iilors to civili¬ 
zation. _ I 

A chapter which is of special interest to readers of this Journal 
reports the results of a statistical investigation of weekly variations 
in the efficiency of factory operatives and of sliideuts. 'I'Uc operatives 
were selected from factories iu ComicctieiU, Pcnusylvanui, CJerirRia 
and Florida. - All of their tasks demanded speed and accuracy, but 
they included such diverse activities as the polishing and packing of 
hinges, the making of cigars, the assembling of parts of inoiiirs. etc.; 
and since it was all 'piece-work' one seems justified in iiifciring llmt 
the operatives worked at approximately maxinuini efficiency throiigli- 
out. It was found that efTicicncy varies with llie scaaoii.s, rising to a 
maximum in the spring and aguin in the fall; anti sinking In a iiiiiii- 
mmn at midsummer and again at midwinter. A survey of the weekly 
averages obtained by students at Amiapolus and West Point shows a 
similar variation of mental efficiency with the seasons. 

Dr. Huntington's book is a valuable contribution tn the literature. 
The. aijthor displays a high degree of jugemiily and iiusight in the 
discussion of his problems; and he marshals his evidence in convincing 
fashion. The book should be read by every sliidcnt of applied (>sy- 
chology, 

Clark University. j, "W B, 
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WALTER B. Swift, /i Psycholagical Amjlyjii of Journal 

of Abnormal Psycholoffy, October-Novemlwr. 1915 . i’/wdiV; m 
Sfctch DiJOfdef, No, 5i "Pfa Sptech j’m Athdosis, Review of 
NcuroJoex and Psychiafry, April, 1916 . The Posiibiiily of Voice 
InherUonee. Review of Neurology and Pjychialiy, March, igi6. 

In (lie firsf arllcfe the ttufhor shows ihat a complclci automatic visua- 
lialion process may be devefoped by vocal drill In cases where pre- 
yiously there was total absence of all Uiesc visualization processes dur¬ 
ing speech. In relation to the sluUering, the symptoms disappeared 
in proportion as lltc picturing procesBes developed. This may there¬ 
fore be considered ns the "new treatment indicated" in the article 
in llic Journal of Abnormal Psychology. 1 next plan to present a long 
seric-s of such cases so irealed, preseuling bolh the original absence ol 
picluring and its final development. ByJiial time I think I will be ready 
to give out my system of Irealmenl ui final form, 

The second article sliows that alhetoid speech is a constant variation 
in vowel form and consonant sound, clear only when correctly struck 
during the constantly changing contractions, or when, during rare 
moments of relaxation, the sounds are hit before contractions occur. 

In this paper 1 claim abundant evidence to show the possibility of 
voice inheritance, (i) LitcralTtrc on eugenics and cacogenics shows 
that bone shapes arc probably inherited. ( 2 ) The nose of the Indians, 
and the Greeks, and the Jews, prove this pretty conclusively. ( 3 ) The 
lower animals n/Tord data that put this thesis beyond doubt. Thus it 
is proved that bone forms arc tnlieritedi Then what is contained in 
them is also inherited, and therefore the functions that those cavity 
shapes subserve, such as vocal quality and utterance, are likewise 
Inherited. 

W. B, SwiPT, 


J. E. W. Wallin. CriniinaJ Jr/’esfiotuibJHly, Journal of Delinquency, 
Vol. 1 , November, 1916 . 

The author shows that the misuse of the plea of moral irresponsi¬ 
bility on the basis of "temporary insanity” or "emotional insanity or 
the like has started a reaction among legal and lay students of crime 
against the axiom of treating irresponsible criminals primarily as 
irresponsible and only secondarily as criminal. The difficulty has been 
rather enhanced by extending the meaning of such terms aa feeble¬ 
mindedness, criminal imbecility, insanity, and .psychopathic constitu¬ 
tion. The author states that 'Mt has not yet been conclusively shown 
that alleged 'feeble-minded persons' with Bfnet mentalities of from 
X to Xlf are incapable of forming monl jud^ents, of understanding 
the qualities of right and wrong acts, and of choosing right acts and 
avoiding wrong acts," He agrees with Tredgold's concept or feebly 
mindedness and believes that "in the end, we shall make greater Rjid 
more permanent progress, if we err in the direebon of conservatism, 
and if we suspend judgment on moot questions pending the accumuja- 
tion of further experimental data." . _ ^ 
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Edward K. Strong, Jr. The Paciorj j-iffcclw} a /'•’rMirtijfnJ Impress 
sioii Developed Through licpcdlioii. Journal oj Lxpcrmcnlal Tsy 
chology, Vol. i, August, 

TIis expcrimwUs reported in iKis a.rliclc were lufidc. with full, half, 
and (iiiarlcr page adverliscjiienls arraiiBcd in fnur dummy magazines 
in such a way that cacli advcrliscmcui was seen iriur times. These 
four repetitions occurred in the first set of tests at the same silling, 
in the second set. at intervals of one day, in the third set, at intervals 
of one week, and in the fourth set fi»tcviously reported in the March, 
igi<l, Psychological Review), at iiilcrvJils of one nirjiiiti. 'llic same 
advertisemeut^i were then rcactauged auiouK a. Kroup of new advertise- 
incuts, and four weeks after the first exposure (cxctpi in the case of 
the fourlh set, when llie second exposure occurred sixteen wmtks after¬ 
wards), the same people were tesied to ilclcnnine how many i»f tiu; first 
class of adverliseinciits were recognised as having hecn seen repeatedly 
before, The problem was to fmd out the relative value of sire, fre¬ 
quency, and lime-interval for producing die ino.st lasting ciTcci on the 
reader’s memory. The niunber of observers for the four sets of cx- 
perinienta varied between i8 and 25. totalling 38 men and .18 women. 

Auiong the many significant rcsim.s the following arc pointed out 
as of special interest. The first presentation is more effective for 
large tlmn for snmll advertiscincnL.s, that i.s, the .smaller profit more 
by repetition than the larger. The lime-interval of a few miinucs 
between repeated presentations has the greatest effect upon the full 
page, and the least effect upon the quarter page advcrtiKuaicnu The 
interval of one month is the least favorable regardless of size. With 
regard to size, the results of a |)reviou.s iiivcsligatiun were coiiliriiicd 
which Indicated that " the altcntion-valiic of space increases niiproxi- 
matciy as the square-root of the increase in area" and .sonictiincs as 
much as as or more. Another fact previously csUililislied was 
confirmed, namch', that “the same total ammmt of space is more ef¬ 
fective when used hi large acnoimls than when used in .small anunint.s 
but more frequently.’' More important than size, repetition, and length 
of time-interval between repetitions is the factor of the iiumlicr of 
advertisements seen at one time; the larger this number, the less per¬ 
manent is the Impression received from any one of ihcm. i/. r. «. 

Acostino Gemelu, The Application of Psychophysical Methods to 
Iho EA'amfiinfi'au of Candidates for .^I'l'alfoii-vS'cryfcr. (With four 
illustrations, thirteen diagrams, and four tables), Rivisia di Psi^ 
cologia, August, 1917. 

This research was carried on during 1916 in the Italian war-zone, 
under the auspices of the Minister of War, and reported at the Con¬ 
gress of the Society of Scientific Progress, April, 1917. Tlic present 
article is mostly a description of the methods employed, with a few 
results given mostly as illustrations of what can be e.xpectcd from llie 
methods, The latter consist of two parts, the ascertainment of the 
psychical profile^ according to Rossolimo, and the graphic records of 
circulation, respiration, and blood-pressure taken before, during, and 
after flights. Rossolitno calls for the measurement of sensory, nmscvi- 
lar, and mixed reaction-times to visual, tactual, and auditory stimuli, 
which were obtained both before and after flight. The latter show 
uiuforin retardations of from 6 to A5 sigma with frequently much 
smaller mean variations. The "emotional resistance" was tested by 
pncuniograpliic and plethysinograplue records while hearing stimulus- 
words refwting to events connected with aviation, and especially to 
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personal experiences of that kind. Other tests required by the Rosso- 
limo profile were measures of concentration and range of attention, of 
the capacity to recognize accurately, to judge quickly, to reproauca 
well, and to perceive colors, and o£ general powers of observation. A 
maximal score of ten points may be obtained in each of these twelve 
items, and a curve of the actual scores obtained represents the “psy¬ 
chical profile." Five samples illustrate the ideal type, the partial, and 
the complete failure. 

Especially iiiterestiiig arc the results of the changes in circulation, 
respiration, and blood-prcssure during various stages of flying and at 
altitudes to well above llucc lliousand meters, which are illustrated by 
eight diagrams. From these data the author draws the conclusion tiiat 
candidates for aviation should be free from the slightest traces of 
irregularitie.s, from symptoms of diathesis which predispose the indi¬ 
vidual to rjuic^ and .sudden changes in circulation and respiration or 
which lower his "emolional resistance.'' Other results showed that 
even short flights to low altitudes result in marked mental exhaustions 
with all classes of aviators, the most experienced not excepted. This 
fact may account for many accidents which arc otherwise unexplain> 
able. Tlie autiior places no faith in retrospective accounts by avi¬ 
ators of their personal experiences during flying, for several reasons, 
He is continuing his experiments and perfecting apparatus for giving 
more reliable records during flight. l, r. c. 

The following books have been received:^ 

Georoi! Thomas White Patrick, The Psychology of Relaxatiott, 
Houghton Mifllin Company, Boston, 1916. 

Mary E. 'rnoMr.soN. Psychology and Pedagogy of IVrlHug. Warwick 
and York, Inc,, Baltimore, 1911. 

Mkv/vR Uf.ooMf7Ef,D. The Focaliouat Cuidatue of Ycnlh, Houghton 
Mifllin Company, Boston, iQll. 

Irving R, Allen. PerJO/ml V.{f\c\ency, Applied Salesmanship, and Sales 
Adiiuiifslt'alion. LaSalle Extension University, Chicago, 1915. 
Harrington Emerson. The Twelve Principles of Efficiency. Fifth 
Edition. The Engineering Magazine Company, New York, 1917. 
Herbert J. Hall and Mertice M. C. Buck. The IVork of Our Hands. 

Moffat, Yard and Company, New York, 1915, 

H. Addington Bruce. The Riddle of Perso 7 ialily. Moffat, Yard and 
Company, New York, 1915. 

Henry Foster Adams, Adverlishig and Its Mental Laws. The Mac¬ 
Millan Company, New York, 1917. 

Robert S, Carroll. The Mastery of Nervousness Based upon Self- 
Recditcolion. The MacMillan Company, New York, 1917. 

H, L. Hollingsworth and A. T. Poffendehgeh. Applied Psychology, 
D. Appleton and Company, New Yor k, 1917. _ 

^ Mention here does not preclude further comment. 



NOTES 

The following Is a complete list of Appointees for Psvciiolocica!, 
Examining in toe National Abmv reported October i, 1917, by Pro¬ 
fessor Yerkes, Major in the Sanitary Corps ami Cliainiian of the 
Psychology Committee of tlie National Research Council, Washington, 
D. C.: 

(1) Start of section of Psychology in Office of the Surgeon General, 
Washington: Major Robert M,_Yerkes in charge of section, Lieut. 
Arthur S, Otis in charge of statistical work of scclioii. 

(2) Lieutenants Clarence S. Yoakum, Marion R, Trabue, Jos, W. 
Hayes and Wm. S, Foster to serve as Chief Psychological Examiners 
in Camps Lee, Taylor, Dix and Devens respectively. 

(3) The following to serve as Psychological Examiners with rank 
of Lieutenant in Sanitary Corps: 

In Camp Lee—George 0 . Ferguson, Jr., Walter S. Hunter and Ed¬ 
ward S. Jones. 

In Camp Taylor—Karl T. Waugh, Mcbcr B. Cummings .ind Edgar 
A. Doll, 

In camp DIx—Harold A. Richmond, Hcrschcl T. Maiuiel and Carl 
C Brigham, 

In camp Devens—John E. Anderson, Horace D. English and John 
T. Metcalf, 

(4) Is\ addition to the above commissioned examiners iho following 
men have been given civil appoiiUmcnt (or i).sychulngicn1 cxniniiiing; 

In Camp Lee—Leo T. Drucckncr, Doiiafd I), Paterson, A, S, Ed¬ 
wards, Rudolph Fintner, Benjamin F. Piltei^cr niul Ucii D. Wood. 

In Camp Taylor—James W. Bridges, J. Cro.sby Chapman, John K, 
Norton, Eugene C. Rowe, J. David tiowscr and C. P. Slone, 

In Camp Dix—Thomas I'L Haines, JJorbert J. Melville, H. I\ Shum- 
w^, Thomas M. Stokes, John J, B. Morgan and C, C. Slccli. 

In Camp Devons—Raymond H. Wheeler, Harold C- Biiighain, Carl 
R, Brown, Chester E, Kellogg, Ralph S, Roberts, and Charles 11 . Toll, 


j’HJMUiffrji Report^ from Psychology Comviiltcc of iho National Re¬ 
search Council for Ihc Director of the CotmciV of National Defense. 

During the past inoiUh the activities of the P.syclK)logy Committee 
have greatly increased, both in variety and extent. The following list 
includes the most noteworthy lines of work; 

(a) Perfecting of methods and plans for the Psychological Exam¬ 
ining of enlisted men In four National Army CaiUoniiieiits. In each 
cantonment a start of ten psychologist.'!, assisted liy fifty or more en¬ 
listed men detailed from the ranks, will, during October and Novem¬ 
ber, systematically examine the thirty to forty thousand enlisted men 
iri the camp. It is believed that the Psychological Exaininiiig will 
result in the elimination of from one to two per cent of men who by 
reason of mental defect are unfit for military service! that in the 
second place it will supply company commandcra with iuvalualde in¬ 
formation concerning the intellectual ability and probable .scrviccablc- 
ness of their men, 

(b) As a development from the work of the Psychology Commilleo, 
a Committee on Classification of Personnel has been organized in the 
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War Deparlmcnt. This consists of a number of scientific men chiefly 
psychologists and employment experts, working in cooperation with 
represculalives of ihc vanf>us bureaus of the War Department. 

To this commillce various problems of personnel have already been 
referred by the Department. 

In each National Army Canlonmcnt, a personnel officer, with the rank 
of captain, has been appcjuUcd and supplied with suitable facilities for 
securing infurmniion concerning Ihc occupational training and experi¬ 
ence of every man. This information is obtained immediately on re¬ 
port of the man to the camp. The personal record cards arc filed in 
the central Dflicc at or near Division Headquarters and are already 
being sy.stcmalicully used by Division Staff officers in the assignment 
of men for special kinds of service. Everything indicates that this 
systematic handling nf the vocational problem in connection with mili¬ 
tary service will result in greatly increased efficiency and personal 
salisfactioii to enlisted men. 

The Cninmidec has also undertaken to assist the Signal Corps in the 
organization of examining boards and methods for the selection of 
men to he commissioned In aviation service. Several psychologists 
liavc already been recommended for commissions as captains in the 
Signal Corps to aid in this way. 

Certain members of (he Commiltee are cooperating with the Quarter- 
i 7 ia.slcr Dcpai'lmciit in the development of plans for the classification 
and assignment uf men from the Officers’ Training Camp of the 
Quarlcrmasicr Corps. 

The work initialed by Dr. Scott in the first series of Officers' Train¬ 
ing Camps has been ordered continued and extended to all of the 
second scries of camps. It involves the use of personal record sheets 
whicli su|)])ly ratings of individuals on the basis on which selection 
(or commi.ssions may he made. 

(c) Work initialed by Dr. Dodge of the Psychology Conunittec, 
direcled toward the development of methods of selecting men for yari- 
oiis kinds of naval service, has continued and been extended in various 
direciions. One group of “Dodge Methods” of measurement has re¬ 
cently been ordered to use on the main fleet. 

There arc various other subsidiary lines of psychological service 
more or less direclly related to military activities, In general it may 
be .said that from the organization and early work of the Psychology 
Commillce of the National Research Council have already developed 
many more lines of fruitful and apparently immediate serviceable en¬ 
deavor (hail the mciubers of the committee dreamt of. 

Respectfully submitted, 

Rodert M. Yerkes, 

Major 5 o/nVflry Corfis^ C/iairtiian Psychology Coiimiittee 

//aU'oual Pt'sea-rtVi Coitncil. 

Ed.—A s a supplement to the report given above we hope to print in 
oiir next issue detailed slaicments about the work of the various sub- 
commiilccs mciUioned under (b) and (c), especially of the Personnel 
Conimitlce re()re.scn(ed by Professor Bingham, of the work m connec¬ 
tion with naval service, by Professor Dodge, and with aviational ser¬ 
vice, by Prnic.ssar Watson. , . , , 

Doeiors Arllmr S. Otis and Truman L. Kelley have been appointed 
members of llie nsycbofogical staff in the Office of the Surgeon Ucneral 
U'ilh special re.S(»{ni.sibility for statistical work and the revision ol 
inelliods of examining. . . , * l l .. 

The Commillce on Classification of Personnel m the Army has been 
appoiiiiod by Secretary Baker and placed under the jurisdiction or the 
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Adjutant General, This CommiUce has orgaiiizeil and is dirccling the 
occupalional census and classification of the men in the National 
Aniiyj lias iiistalicci in the second series of Reserve Ollkcrs' Train¬ 
ing Camps the system of personal records anil ratings liy which the 
men will be selected for cuminission; lias couperuicU wiili tlic Signal 
Corps, tile Quarlermastsr Corps and other aims of the service in 
preparing application forms, i|ualification recordfl, and oilier aids in 
sifting and assigning personnel; and has stinnilalcil research on quali¬ 
fications deaiicd in aviators mid on tests for si'lccliiig rccniils lu be 
trained for special duties. On the scieiililic .stalT of the Ciniiinittce arc 
the following psychologists; Walter Dill Scott, Director; 1C. 1 ,. Thorn¬ 
dike, Cliairiiiaii; \V. V. Ilingliani, IC.xeciitivc Sfcrrlary; Janies R. 
Angen. R. Dodge, R. H. Terry. J. K. Shepard, hC. K. Strong. Jr., J. 
B. Watson, R. M. Yerkes, h. M. rerman. Dr. Icnnan give.s up his 
work with the Committee to retiini to Stanford IJiiiver.sily Dclohcr i. 
Dean Aiigell ha.s leave of nliscnce from the Univcr.siiy of Cliicago and 
will be in Washington tmtil January i. The nlhcr ini-nihcrs of the 
Committee tare all giving part or lull lime to the work in Wtishingtoii, 
They have the cooperation of R. C. Clothier. II. L. Ganlncr and six¬ 
teen other employment mauagere, of several army ofliecrs, and of a 
few volunteer assistants. 

The Bureau of Education at Washinglon has rcceiilly issued a Bul¬ 
letin, tpt?, No. 9, oil Dcl>arhuciit‘Slore Jiducalion, on Accouul of the 
Trainiiifj Mclhods Dcvehlfed ol Ihe Jioslon Schooi of .S’fl/ejnifjiij/n’/> 
under /)«? Dircciion of Lucinda Wyman Prince, hy Helen Rich Norton, 
Associate Director, School of Salesmanship, Wodich'h iMhicational and 
Industrial Union, Boston, Mass., from which the followinB extracts 
may prove of general Intcic.st to the readers of this Jophn.m,: 

The purpose of the Ilu.ston School of Saiesmaiishi|> is fourfold: 
(i) "to nuke advancement in the profession of .•celling depend on 
cfiicicncy and not on years of .service," (a) *' to increase ihu impil'.s 
(inleilcctual) power and jndgincnt,” (3) "to discover whclhcr or not 
a girl is fitted for the vocation of selling." and (.|) "in give the girls 
worthy standards ol all kinds." T*Uc course of study includes the 
subjects of salesmanship, textiles, general mcrchaiulisc, hygiene and 
physical education, arithmetic, store system, Engli.sh, color, and de¬ 
sign. In 1909 a class for teachers of salesmansliip was inaugurated 
which in T913 became affiliated with Simmons College. Tlic members 
of this class devote their mornings to the ohscrvalion ol the methods 
of tcacliing, practice teaching, individual coaching and a conference 
with the director. The afternoon .sessions arc devoted to the study 
of applied psychology, education^ textiles, and cconoinic.s or welfare 
work from an economic standpoint. 

The course in applied psycliology consists oE the [ollowuig work: 
"Ordinary business siluation.s arc examined in order to analyze out 
of them some of their psycliological principles. The work involves 
a review of the fundamental principlc.<i of psychology, an application 
of these principles to various department store methods, and a study 
of the increased eIBcicncy in department store transactions that may 
be developed through the conscious application of psychological prin¬ 
ciples." 

The success of the whole undertaking wn,n ao rcnmrkahlc that Mrs. 
Prince, the director of the school, was asked to inlrcitluct the leaching 
of salesmanship in some of the Boston litgli-schooi.s. In iQirt ten liigli- 
scliools qlicrcd such a course wliicll was nttenried by .about Woo giri.s. 
In a simjiar manner courses of salesmanship liavc Ijccn introduced in 
tlie evening classes of the continuation schools. 
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